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Part 1 
Introauction. 
Arithmetic is taught systematically as a subject 
at all levels of grades in the schools in BUrma. Instruction 
is begun in the kindergarten and is compulsory for all pupils 
till they matriculate.· A study of the existing system however 
reveals that it is of the traditional type, In all grades 
beginning with the kindergarten the emphasis is on arithmetic 
as a tool; drill is the main technique of mastery and as may 
be expected "confusion" is the only understanding that many 
pupils have about arithmetic. 
The conditions being such this paper is an 
attempt to appraise critically in the light of the received 
doctrines of the modern method of instruction in arithmetic, 
the method of instruction in the first grade in BUrma, The 
second and third parts of this paper cover these two topics, 
In the fourth part we suggest an outline for a course of 
study, Finally to keep in touch with our experiment we 
provide readiness and achievement test forms in the fifth 
and last chapter, 
Part II begins with the question as to what 
Arithmetic is, compares the traditional and the modern 
approaches to instruction, looks into number, number 
readiness and its development, surveys the why and what of 
a systematic program and concludes with the value and uses -= 
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of tests.It is possible that we have erred on the side of an 
over-comprehensive coverage of topics. This however is goal 
motivated.Our objective is to introduce in Burma a discus-
sion of the modernisation of the arithmetic curriculum and 
instruction in the first grade. With due respect for age, 
learning and experience it is our humble opinion that the 
educational experts in Burma are conservative and the public 
tradition bound. Our introduction of controversy into this 
atmosphere requires that we state our case as comprehensivel~ 
as possible. This paper might therefore suffer, especially 
in the later portions, from the goal we seek.We however hope 
that we have been able to maintain the required academic 
standards. 
Partni surveys the existing content of the exis-
ting courses of study. We find that the courses suffer from 
most of the defecta:of a traditional system. Furthermore it 
is found that the courses include some topics that are suit-
able only for children in a higher age group. For example 
multiplication and division which are definitely beyond the 
comprehension of the children of C.A.7 is being taught in 
the first grade. 
In Part IV we propose a suggested outline for a 
course of study in arithmetic for the first grade. In this 
chapter we try to make arithmetic meaningful to Burmese 
first graders. 
In the last part, that is, Part V, we 
resent as part of our positive program tests indicating who 
are capable of receiving fruitfully the instruction that we 
propose, what might be accomplished by the program after it 
has been undertaken and the means for diagnosis to find out 
where-in the trouble, if there be any, lies after completion 
of the work. 
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Part II 
Summary Review of Previous Research and Literature 
What is Arithmetic? 
There are three basic ingredients of arithmetic: the 
number system and its operations; the key ideas of quantity 
and relationship; and possible social situations in which 
quantity is most important. Historically the last item out 
of the three takes precedence, In the daily lives of Primi-
tive man the necessity to count and to keep track quantita-
tively of things and events must have existed as they exist 
today. This social situation probably more than any kind of 
intellectual curiosity gave rise to numbers. \qe quote "The 
body of doctrine which we now know as arithmetic and a por-
tion of which we teach to young children began as a response 
Ill to human needs , The historical approach hoHever 0 0 • 
does not indicate to us any system of priority as to the im-
portance of the other two basic ingredients; it does justify 
the analytical point of view that stresses the social ap-
proach to the teaching of arithmetic. 
In answering a social call demanding quantative solu-
tion, names and symbols have been developed to describe the 
1B ,R, Buckingham, "The Social ?oint of View in Arithme-
tic," National Society for the Study of Education, The 
Teaching of Arithmetic, Fiftieth Year Book, Part II, p, 269, 
1951. 
quantative characteristics of things. We thus have Number. 
It is a language for communicating thought about quantative 
experience. Over the centuries man in the leading lands has 
adopted the Hindu-Arabic Decimal Number System as the most 
appropriate of the various number systems that have come to 
their kno~Jledge. We use the word "system" because Number as 
it has existed for some time is no longer a collection of 
tally marks, or a set of signs or a series of physical ob-
jects. The basic counting idea had been developed into a 
system by the introduction of the principle of directional 
counting. This principle allows us to relate and tie to-
gether the operations of addition, subtraction, multiplica-
tion and division •. 
From out of this system there has evolved a certain 
way of thinking. Arithmetic has its o~Jn values and its own 
responsibilities. Arithmetic has now a body of thought that 
has arisen out of its own unique way of thought independent 
of the mathematical needs of any other area of knovJledge. As 
uckingham puts it: "In addition to accretions motivated by 
human needs, the cumulative development of arithmetic has 
een due to inner growth, to accruals resulting from the de-
osit of the original ideas. These increments to the origi-
al stock are due in the main to mathematical thought and 
esearch." 2 
2 Buckingham, op. cit. 
~raditional and Modern Procedures in the Teaching of Arith-
metic:-
The contrasts between the instructional procedures 
used in the modern and the traditional types of teaching 
arithmetic are the result of fundamental differences in: 
(a) the objectives and content of the arithmetic 
program 
(b) the nature of the learning process 
(c) methods of organising and directing classroom 
activities) 
Differences in objectives and content:-
Traditionally the major objective of teaching arith-
~etic was to impart certain computational skills. The skills 
were steps in going through a limited curriculum emphasising 
mastery of a largely abstract subject matter: each step a 
preparation for the next, or later tricks. Since the subject 
was thought of as abstract What ever concrete example or 
social situation that was used to illustrate the trick for 
the moment was incidental. Hence a great deal of time had to 
be devoted to repetitive drill. Even when we were sure of 
their competence in the trick we could not be sure that the 
children will be able to use number operations effectively in 
social situations. As the social element of the subject was 
311 Making Arithmetic Meaningful, 11 Brueckner and 
Grossnickle, Chpt. 1, p, 16. 
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de-emphasised or absent in the lessons the idea of arithmetic 
as part of an ever expanding system of thought that deals 
with the quantitative aspects of a pupil's daily life is not 
understood by him. That is, arithmetic loses mathematical 
significance. 
The modern method emphasises skill, the functioning of 
the number system and social significance. The curriculum is 
considered as part of the program of well-rounded child de-
velopment and lessons in arithmetic are set up to provide a 
concrete social situation that is genuine and real to the 
children so that they would become informed about number 
functions in daily life and also about the important ways in 
which the number system functions in its operation. The 
modern procedures attempt to impress on the student that, 
"Number is the basic element of a constantly expanding system 
of thinking which enables man to deal effectively and system-
atically with the quantitative aspects of his daily affairs!14 
Differences in views as to the Nature of the learning pro-
.9.!!.§!:-
According to the traditional pattern, learning espe-
cially in the early stages of life should be based on faith. 
The "received" doctrines, facts, and processes were dictated 
in prescribed form to the children. The role of the child 
4"Making Arithmetic Meaningful," Brueckner and 
Grossnickle, p. 2. 
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was to repeat mechanically what he or she was told so that 
the skills became part of their pattern of response. Con-
tinued practise was expected to develop the operations to be 
performed and to establish connections. Children were ex-
pected to respond like adults regardless of their capacity. 
The modern view recognises that learning is a growth process 
and teaching involves guiding the students through immature 
methods of responding to mature reactions that indicate true 
mastery. This implies that insight and understanding are re-
garded as basic to learning, both as prerequisite and end; 
because response that is not irrelevant requires a minimum 
of understanding. This means that the teacher tries to 
place what is being taught in social situations that are 
meaningful to the pupils. They are thus able to understand 
what and why they are learning; to discover social as well as 
mathematical meanings and relationships. A variety of con-
crete experiences with visual and manipulative materials are 
provided to assist the children to perceive vividly any new 
step that is being introduced. The responses of the children 
are accepted as immature responses that indicate a grasp of 
number relationships. To develop increased efficiency and 
more mature methods of work direct teaching then followed. 
This gradual transition to the ultimate goal leads to the 
formulation by the children of generalised procedures which 
they may apply to situations which differ in form from those 
8 
given as examples, That is, resourcefulness and ingenuity in 
use of numbers was developed, 
Differences in the methods of organising and directing class-
room activities:-
When the curriculum is abstract and the process of 
learning is regarded as a mechanical repetitive process there 
is hardly any need for pupil participation and all class 
activity is assigned by the teacher. With the modern method 
which emphasises meanings in arithmetic, pupil cooperation is 
sought in the planning and selection of activities so that 
what is most meaningful to a particular group of pupils may 
be used to introduce any new step. Extensive use is made of 
manipulative materials, visual and community resources to en-
rich instruction. An attempt is made to integrate in an 
effective way the related areas of science, social studies, 
and arithmetic. The program being broader in scope the time 
of work becomes flexible. Instruction is adapted to differ-
ences in the abilities and needs of the children. Finally 
the teacher systematically uses testing and diagnostic pro-
cedures to determine error and understanding. Steps are then 
taken to correct deficiencies that are found. 
The following statement summarises well the steps 
in learning arithmetic in a modern type lesson:5 
511The Teaching of Arithmetic," Fiftieth Year Book of 
the National Society for the Study of Education, Part 2, 
Chicago: University of Chicago Press. 
9 
Learning consists in an orderly~ries of experiences 
which begins with concrete objects and progresses towards 
abstractions. There are different stages, levels, or steps 
which may be identified in the learning process in arithme-
tic. These levels or steps are as follows: 
1. Readiness for learning 
2. Laboratory period for discovery 
3. Verbal and symbolic representation of a quantita-
tive situation 
4. Systematic verbal presentation 
5. Adult level of operation 
There are no definite lines of demarcation among the 
different steps, but instead there may be overlapping be-
tween consecutive stages. 
The Number System 
A teacher who teaches arithmetic if he or she is to be 
efficient should understand the basic principles of the num-
ber system and the operations we perform with numbers. This 
applies to primary-grade teachers as well as to others. 
Efficient instruction in arithmetic helps pupils to under-
stand the number system and to use it intelligently and effec 
tively first as learners and later as participants in the 
social process. 
The number system used in most parts of the modern 
world was invented by the Hindus and brought to Europe by 
the Arabs. The essential characteristics of this system are 
1 0 
that it is "abstract" and that it is "systematic," Without 
the use of abstract symbols tallying or matching is possible 
but counting is not. The numbers 1,2,3,4,5,6,7,8,9, and 0 
are abstractions. They do not exist any where in the world, 
they are products of the intellect, Each symbol is indepen-
dent of the other. These abstract symbols are arranged so 
that it is possible to understand them and to operate on them 
with a minimum of effort. They are given values and a system 
is built· around these values. In the system, ORDFR or posi-
tion in the number series, the BASE or RADIX, the principle 
of PLACE-VALUE and the use of ZERO are keys to understanding, 
Order: In the ordinal sense the numerals always have 
the same order; 5 always comes after 4, 7 after 6, and so on. 
This order holds regardless of the size of the quantities 
(units, tens, or millions). "Since the number names always 
have the same order, learning the relation that five thousand 
has to six thousand presents little difficulty. n6 
~: 10 is not always efficiently thought of as 
representing individual entities, but is thought of as a 
single collection or entity, This use of collection of ten 
with repetitions of the ten as larger quantities are encoun-
tered minimises effort for all types of operations. "The 
collection idea makes the addition of two thousand and four 
thousand as easy as the addition of two and four."6 
6"The Teaching of Arithmetic," H,F. Spitzer, p. 34, 
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Place-value: In this system the value of a digit is 
dependent on its position in a number. In the numbers 4, 
45, 456 the value of 4 is different in each of the numbers 
because of its position. "The economy ••• is clearly seen 
by comparing the Roman and the present system of writing the 
year nineteen hundred and fifty-four: JCMLIV and 1954. 11 6 
Zero: This symbol represents absence of any frequency 
in a place and it also serves as a place holder. Zero shows 
that there is no amount and the other nine numerals represent 
amounts. In the number system zero means "nothing" as well 
as a place-value. 
The Understanding of Number:-
Number is the result of thousands of years of exper-
ience and experiment by the human race. Modern civilisation 
requires that its pupils be given an understanding of this 
system in a few years and in its most highly perfected form. 
A teacher of primary-grade arithmetic must fully appreciate 
the gap that exists between the child's capacity and immedi-
ate needs and this highly abstract system. A pupil's under-
standing of number and its social applications develop slowly 
There must be many meaningful experiences before the pupil 
will grasp the meaning of abstract concepts. It will be well 
to remember that, "The child comes into a social environment 
which is possessed of a highly perfected number system, but 
6"The Teaching of Arithmetic," H.F. Spitzer, p. 34. 
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the child feels no need of it, and he is incapable of the 
abstract thinking that is necessary for the intelligent use 
of this system. To the child the number system is in itself 
a body of very complicated experience." 7 
THE CHANGING ARITH14EriC CURRICULUJI. 
(a) Why the Arithmetic Curriculum is Changing. 
Arithmetic is still a major cause of non-promotion in 
most schools any where in the world. To face this fact re-
search in the u.s.A. has adopted two themes; the social value 
of topics and processes in the curriculum and the relative 
difficulty of number processes and their application. The 
older curriculum contained many steps which were part of the 
historical growth of the system and hence regarded as inte-
gral elements of the science of number. Much of this really 
has historical significance but seldom used in daily life. 
The modern arithmetic curriculum consists largely of subject 
matter that functions in the activities of most people. New 
application of number processes and quantitative procedures 
are being added to the curriculum as they begin to operate in 
the affairs of daily life. There has been a change in the 
objectives of arithmetic instruction. Again, in the area of 
the relative difficulty of number processes topics are no 
longer dealt according to their position in the logical in-
7Judd,C,H. "Psychological Analysis of the Fundamentals 
of Arithmetic," Chicago: University of Chicago Press, 1927, 
p. 103. 
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ternal organisation of arithmetic. The tendency has been to 
arrange the gradation and sequence of topics according to 
their relative learning difficulty. Marked improvements have 
also been made in the methods of teaching and instructional 
materials to further facilitate the learning process. 
The objectives of arithmetic instruction have affected 
the curriculum. Children have many experiences which they 
can carry on efficiently and intelligently only by the use 
of numbers and measurements. Pupils are aware of many social 
institutions in which numbers play an important role and they 
should be made literate about the social significance of 
these agencies, especially those related to economic compe-
tence. Mathematical and economic illiteracy can be elim-
inated by a program of instruction which recognises the 
social phase of arithmetic. The reduction of the computa-
tional skills to those that are regarded as essentials has 
provided for much more consideration of the applications of 
number in daily life. 
Modern education also reeoenises the fact that 
learning is a process of experiencing. The pupil learns by 
experiencing meaningful situations and by reacting to aspects 
of these experiences. The value of experience units in 
arithmetic as a basis of learning is generally recognised. 
(b) The Content of the Arithmetic Curriculum. 
There are a few variations in the curriculum content 
14 
among schools. This affects the place of arithmetic in the 
total instructional program. However it is entirely possible 
to determine the basic arithmetical concepts and abilities 
that are most frequently needed by the pupils and those that 
are most crucial in daily life, and also the extent to which 
pupils at various levels of the school can master them. With 
these facts in mind the curriculum must firstly involve a 
systematic study of number and number processes. 
Modern textbooks include two kinds of materials: one, 
a graded arrangement of number processes and the other 
"problems" in which the processes being taught are applied 
in social situations. The curriculum should be guided by the 
information in the textbook and to add vitality to the in-
struction the processes being taught should be applied to 
local situations. 
Thirdly we will observe that the use of number con-
stantly arises in the activities of the school. In fact num-
ber may be regarded as an integral element of What is being 
learnt in such fields as science, social studies or health. 
The pupils have to face many kinds of quantitative situations 
The instruction program should be planned so that arithmetic 
skills required for successful work in the various areas of 
the curriculum may be acquired in the arithmetic class and 
the teaching or learning of arithmetic may be meaningful. 
The curriculum should also be set up to include de-
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liberately planned and carefully selected experience units. 
The best of these units grow out of the needs of a need on 
the part of the pupils. The purpose of these units is to 
give the class experience in dealing with problems of their 
own which are similar to those they will encounter later in 
life outside the school. 
In addition problematic situations arise from time to 
time that require immediate action, and often the use of 
arithmetical procedures. The teacher must seize such situa-
tions if he considers the outcomes to be valuable. 
In our study of the scope of the arithmetic curriculum 
for the first grade we need to consider another aspect of the 
changing curriculum. That is, should arithmetic be taught 
to first graders at all• This depends on our findings about 
their readiness. their ability to learn or benefit from their 
studies in the course of their studies and their need for 
arithmetic in the classroom. 
Pre-School Knowledge of Numbers. 
Observation of children the pre-school children will 
definitely reveal that they can and do use number and can do 
some quantitative reasoning. This is so because in their 
little lives they too have everyday uses of number. This 
knowledge may have been acquired incidentally but we may be 
sure that generally there has been some deliberate intro-
duction of number experiences to the child. Parents, rela-
tives and adult friends will count for children the objects 
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in books and magazines, the things seen on walks and rides 
and will refer to specific quantities in play and in conver-
sation with children. It is through such experiences that 
most children get their start in the study of number. 
After a comprehensive study of about eighty investiga-
tions concerning number knowledge of young children, Brownell 
reported findings which were summarised by Brueckner and 
Grossnickle in the folloWing manner: 
A. Quite well developed when children start school 
1. Rote counting by 1' s through 20 
2, Counting objects through 20 
3. Identifying the number of objects up to 20 
by counting 
4, Number combinations With objects in simple 
situations up to sums of 6 or 7 
?. Halves and fourths applied to single objects 
6, Telling time at the hour 
7, Recognise coins to the half dollar 
8, Recognise "circle" and "square" drawings 
B, Fairly well developed among a "reasonably large" 
percent of children 
1. Rote counting by l's to 100; lO's to 100; 
by 2 1 s to 20 or 30 
2, Number combinations with sums of 9 or 10 
in verbal problems 
3. Reading numbers to 10 
1 7 
c. Passed by less than one-third of the school 
entrants 
1. Reading numbers beyond 10 
2. writing numbers to 10 
3. Counting by 31 s to 30 
4. Proper fractions other than unit fractions 
5. Telling time at the half and quarter hours 
6. Sizes of units of liquid and linear measure 
7. Relative values of coins other than pennies. 8 
They point out the fact that most of the items in the above 
list are related to the mathematical phase of arithmetic. 
Carolyn Stotlar has also conducted a study in the 
area of number knowledge of young children.9 The study was 
conducted in the autumn before any formal mention of numbers 
was made. She used nineteen children attending kindergarten 
at Southern Illinois Normal University. The ages of the 
children in months ranged from fifty to sixty-nine months. 
The investigation was conducted by means of four tests given 
indiVidually. 
The nature of the tests.-
Test I. The children were asked to count as far as 
they could. --- This was simple rote 
8Brueckner & Grossnickle, "Making Arithmetic Meaning-
ful," p. 64. 
9carolyn Stotlar, "Arithmetic Concepts in Pre-school 
Children,•• Elementary School Journal 46: 342-345; Feb. 1946. 
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Test II. 
counting. 
Each child was asked the number of colored 
blocks in a toy truck. The truck held 
twenty-eight blocks. The children who 
could have counted more were marked 28. 
Test III. Each child was asked to repeat six separate 
Test IV. 
series of numbers taken from the Stanford-
Binet Intelligence Tests for ages four 
years six months and seven years. The 
following numbers were used: 2729; 38?2; 
7621; 318?9; 48372; 96183. 
Each child was provided with a large pencil 
and unlined paper, in the upper right hand 
corner of which appeared his name and the 
date. Each pupil was asked to write as 
many numbers as he could. When he completed 
this task, he was asked to tell exactly 
what numbers and how many he had.lO 
Study of findings show: 
1. Seventy percent of the children count to ten or 
higher by rote. 
2. Seventy percent of the children could count to 
ten or above by concept. 
3. There was no marked difference between rote 
lOibid., pp. 342-34?. 
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counting and number concept. They were advancing 
at the same rate. 
4. In repeating numbers seven children were at the 
seven year level, and only two children fell be-
low the level of four years and six months. The 
children were able to learn and repeat the numbers 
in any sequence. 
5. When asked to write numbers all the children were 
definitely conscious that there was such a thing 
as written numbers, and all but one made an attemp 
at writing. Five (26%) successfully completed the 
task. 11 
Her conclusions seem to indicate that children of the 
ages of four years and two months to five years have a 
definite consciousness of and an understanding of numbers 
before they enter school. 
On the basis of the above studies quoted and our own 
observation of children, we may safely assume that children 
do come to school with some definite number knowledge. 
EarlY School Number Experiences. 
In our query as to whether arithmetic should be 
taught in the first grade the next question we have to an-
swer is what has been the results of such instruction. The 
llibid., pp. 342-345. 
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results of an extensive study by Bruecknerl2 are presented 
below. Section I contains data about their knowledge of num-
ber concepts; Section II contains data about items related to 
social applications of arithmetic in the first grade. The 
percents correct are based on responses to oral test direc-
tions requiring the children in most instances merely to 
identify one of a group of pictures or symbols. In a few 
cases the children were required to read or write numbers and 
check answers to questions stated by the examiner. In one 
part of the test the items required the children to perform 
simple computation in addition and subtraction of whole num-
bers and to write the answers. For each subdivision of the 
list there are given items ranging from easy to difficult. 
I. Knowledge of Sixteen Selected Number Co~~pts by Children 
in Grades I and II (In May) j 
Items 
Per Cents of 
Correct Responses 
Grade I 
A. Ability to count to eight 
1. Make crosses on three of the cups 98.9 
2. Make crosses on eight of the baskets 98.8 
3. Make crosses on six of the apples 95.6 
B. Recognition of printed numbers 
1. Draw a circle around each 5 96.7 
2. Draw a circle around each 25 84.5 
3. Draw a circle around each 128 15.2 
12Brueckner & Grossnickle, "Making Arithmetic Meaning-
ful' " 6~ Po /o 
13Ibid., p. 65. 
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Per Cents of 
Correct Responses 
Items 
C. Ability to write dictated numbers 
1. Write 8 
2. Write 19 
3. Write 120 
D. Reading and understanding of fractions 
1. Make a cross on half a cake 
2. Make a cross on three-fourths of 
a pie 
3. Mark the fraction that tells the 
smallest part of an inch (choices 
3/4, 1/2, ~/3, l/8, 1/4) 
E. Ability to add and subtract whole numbers 
1. 12 I 3 (vertical form) 
2. 21 I 42 (vertical form) 
3. 36 - 11 (vertical form) 
4. 87 - 59 (vertical form) 
Grade I 
90.6 
70.2 
20.4 
71.7 
34.8 
3.6 
44.3 
8.7 
o.o 
0.7 
II. KnoWledge of 34 Selected Social Applications of i~ith­
metic by Children in Grades I and II (In May) 
Items 
A. Identification of measuring devices 
Per Cents of 
Correct Responses 
Grade I 
1. Ruler 97.2 
2. Penny 93.3 
3. Ordinary thermometer 77.9 
4. Compass 57.2 
5. Bushel basket 47.1 
B. KnoWledge of units in which we tuy things 
Make a cross on the thing we buy: (one of 5 choices) 
1. By the quart (milk) 96.? 
2. By the dozen (eggs) 8o.7. 
3. By the yard (cloth) 67.6 
4. By the peck (potatoes) 32.6 
14rbid., p. 66-67. 
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c. 
D. 
E. 
F, 
G. 
H. 
I. 
Per Cents of 
Correct Responses 
Items 
Telling time 
Mark the clock that 
l. 1:30 o'clock 
shows: (or half past one) 
2. 6 o'clock 
3. 6:15' o'clock (or guarter past 6) (or 5 minutes past 3) 
(or 25' minutes to 4) 4. 3:05' o'clock 5'. 3:35' o'clock 
Items 
l. 
2. 
3. 
Items 
l. 
2, 
3. 
4, 
Items 
1. 
2. 
3. 
4. 
Items 
l. 
2, 
3. 
Items 
l. 
2. 
3. 
Items 
1. 
2, 
3. 
related to liquid measure 
Mark the measuring cup 
Mark the glass that is half full 
How many pints in a quart? 
related to money 
Recognize dime (face up) 
Identify cash register 
Identify ¢ sign 
Know how many dimes in a dollar 
related to distance 
Mark the deepest jar 
Identify speedometer 
Recognize measuring tape 
Mark 1/2 inch space on ruler 
related to weight 
Recognize scale (upright) 
What we buy by the ton (coal) 
Mark the thing that weighs a 
pound (football) 
related to volume or capacity 
Mark the largest ball 
Mark what we use to measure 
flour (measuring cup) 
Mark the thing we buy by the 
bushel (apples) 
related to temperature 
Mark what tells that we have a 
fever (clinical thermometer) 
Mark the temperature that means very 
warm (96°) 
Mark the temperature that means 
freezing (32tl) 
Grade I 
90.6 
8o.l 
5'0.6 
34.1 
25'.4 
90.1 
75'.? 8.0 
93.9 
90.6 
6o.9 
30.0 
85'.5' 
82.9 
5'8.0 
30.9 
95'.6 
?2.4 
14.4 
9?.2 
62.3 
30.4 
8o.4 
30.0 
5'.8 
The above data indicate that the children can learn a 
great deal of arithmetic if the instructional provides 
planned experiences in which the children can learn about the 
meaning of number and about its uses in readiness for a 
systematic program dealing with number operations. 
Need of Arithmetic in the Classroom. 
The data in the above two tables indicate that chil-
dren learn about number and its uses in their daily activi-
, ties. In a study carried out by Willey he had recorded those 
arithmetic problems which arose in connection with "natural 
classroom activity." Data for the investigation was 
gathered in Santa Clara County, California, with all the 
~ children and teachers from the kindergarten up to grades six 
participating. The number of problems is said to be 2 ,484. 
Willey classified his findings under two headings and they 
are presented in the following two tables: 
Percentage Distribution According to Procesf5or Problem Involving Four Fundamental Processes 
Processes All Grades Kindgtn. Grades Grades 
Grades l.!II III-IV V-VI 
Addition 18.8 45.0 22.0 13.0 
Subtraction 24.2 30.0 30.0 20.0 
Mul tiplic~- 23.7 14.0 18.0 28.0 
tion 
Division 33.3 11.0 30.0 38.0 
Total 100.0 100.0 100.0 100.0 
.L?R.IL. verl Willey. "Ar.ithmetic_P;coces.ses NeJ!ded by Children."· nemen'tarv· scnool Journal" 42: 7«o; .March ~942. 
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The authour1 s interpretation of the above table indi-
cated that 45 % of the computations in Grades I and II are 
additions. Subtraction is used in Grades I and II as much as 
in Grades III and IV. And multiplication and division are 
used to a small degree in Grades I and II. 
Percentage Distribution According to Processes Used for 
Solution of 2,484 Arithmetical Problem~6Encountered by Elementary School Children~ 
Process All Grades Kindgtn. 
Counting 
Common fractions 13.1 
Subtraction 11.5 
Denominate num-
bers 10.5 
Division 10.0 
Multiplication 8.9 
Mensuration 8.4 
Addition 7.6 
Decimal fractions 7.3 
Reading and writ-
ing numbers 3.4 
Miscellaneous 0.9 
Percentage and 
average 0.7 
Total 100.0 
Grades I-II 
6.4 
4.4 
1.9 
3.0 
8.6 
8.0 
o.2 
0.4 
o.o 
100.0 
Grades 
III-IV 
9.0 
11.2 
18.9 
11.6 
9.9 
9.5 
8.8 
11.3 
7.3 
1.4 
0.6 
o.5 
100.0 
Grades 
V-VI 
5.1 
18.5 
11.5 
12.6 
14.1 
11.4 
7.7 
5.6 
9.6 
1.1 
1.6 
100.0 
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In his interpretation of the above table the author 
presents the following conclusions: 
Counting and reading and writing of numbers are used 
most in earliest grades. Almost all processes are used 
in all grades. This supports the theory that processes 
should be spread throughout the elementary grades; that 
it is possible for pupils, even those in grades one and 
two, to acquire some understanding of fractions, denom-
inate numbers, and mensuration. ,~ 
The implication of this study it appears to be is that 
since children of the first grade understand and use to a 
certain degree the several processes in arithmetic we should 
start arithmetic instruction at the first grade level. The 
table on the percentage distribution according to processes 
used for the solution of arithmetical problems i.e. ref. 16, 
the need for the various processes listed appeared at all 
grade levels, although striking changes occurred from level 
to level in the~inds of uses, for example, counting, divi-
sion, and denominate numbers. The data from Wiley• s study 
make it clear that the need for arithmetic may arise at any 
time in the school experiences of children. They do need 
arithmetic in their classroom activities other than in their 
formal arithmetic classes. 
The Need for a Systematic Program in Arithmet!£ 
If we are agreed about the grade at which instruction 
should be started we need still to discuss the controversy as 
to whether teaching at the primary level and in grade one 
17rbid n. 52?. 
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should be incidental or planned, By incidental we mean the 
teaching of facts and concepts accidentally as the child ex-
presses a need for them. It will be obvious that a child's 
need for arithmetic would not be systematic or interrelated. 
It would indeed be impossible for its needs to occur as a 
chain of integrated steps moving progressively upwards in the 
degree of abstraction and complexity. But, 
••• Arithmetic is a systematic area of knowledge with 
very clear lines of sequential development. The logic 
of the subject is so much a part of arithmetic that 
effective teaching must take into account how certain 
ideas and concepts grow out of and are built upon cer-
tain ideas and concepts •• ,18 
The following exerpt from the Philadelphia Course of 
Study says practically the same thing: 
An analysis of the historic development our number 
system will bring forcefully to our attention the fact 
that we have a number system that has developed syste-
matically, and to get meaning from it we must ~ee it 
as a system. There are some understandings that must 
be established before others because one idea is built 
upon another,l9 
Ernest Horn, in the Fiftieth Yearbook of the National 
Society for the Study of Education, writes that: 
An especially designed program of instruction in 
arithmetic is essential, and such a program should in-
clude not only provision for systematic and meaningful 
18E. J. Swenson "Arithmetic for Pre-School and Pri-
mary Children," Fiftieih Yearbook, Part II. of The National 
Society for the Study of Education. p. 60. 
l9A Guide for Teachers. Kindergarten Through Grade 
SixJ p. 4, Philadelphia Public Schools, Philadelphia, 
194b, 
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learning in the arithmetic class but also careful atten-
tion to mathematical needs and contributions of other areas.~O 
We may now agree w1 th Brueckner and Grossnickle that 
11Arithmetic instruction in the primary grades should proceed 
on a systematic planned basis, 1121 The authors further add 
that: 
From the beginning, the children should participate 
under teacher-guidance in well-selected activities which 
will show them how arithmetic functions in their daily 
lives. In these experiences the work should be so con-
ducted that the mathematical and social phases of arith-
metic are both fully developed, • • Emphasis should be 
placed on meanings and understandings rather than on 
the de~~lopment of skills through formal systematic 
drill. 
Current practice is overwhelmingly in favour of the presen-
tation of arithmetic as a systematic program. Furthermore 
Spitzer says that, 11 there is not much in the way of evidence 
to support their, i.e. the proponents of integrated curri-
cula, claims, 1123 In the absence of evidence it seems wisest 
if we say that arithmetic should be taught as a subject, 
Arithmetic for Economic Competence, 
In the field of business and economics the u.s.A. is 
20E, Horn, 11Arithmetic in the Elementary School Curri-
cu1um.11 Fiftieth Yearbook, Part II, of the National Society 
for the Study of Education, p. 18, 1951. 
21Brueckner and Grossnickle, QR. cit., p, 60. 
22Ibid. 
23spitzer, QR• cit., p. 300. 
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the most competent nation in the world, This is due to the 
fortuitous combination of quite a few factors. One of the 
most important if not ~ most important of these factors is 
the recognition of personal liberty in a pragmatic sense. 
In the economic sense a person is free to trade .. and exchange 
without social inhibitions or cultural barriers. In terms 
of human relations a child is treated as far as possible as 
a free individual with a will and capacity to make decisions. 
These two factors make possible and reasonable the statement, 
"children have a wide variety of contacts With the business 
of the community."24 A study of 1000 Grade V and VI Cali-
fornia children by Warren and Burton indicates that more than 
5o% get receipts for money paid, almost 6o% pay bills for 
parents, about 75% of them have a savings account, a little 
more than 8o% sell something and 97% of these children earn 
money.25 I believe this set of information to be reliable 
not only because the information is published in the Elemen-
tary School Journal but also because of my observation of 
neighbourhood children supplemented by the reading undertaken 
for the courses, In an underdeveloped country the data 
would be highly suspect if if reported that 75% of the group 
had savings accounts; even if they were adults. It may be 
24Brueckner & Grossnickle, op. cit., p. 74. 
25n.E. Warren & Burton, "Knowledge of Sim:ple Business 
Practices Possessed by Intermediate-Grade Pupils," Elementary 
School Journal 36:511-516. 
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that the pupil does not realise the deeper social signifi-
cance of many of the institutions or practices involved but 
he or she as a child has participated in a social situation 
that will become a habit which has social significance. This 
habit would be invaluable for any underdeveloped country, for 
it is recognised that there are two aspects to the shortage 
of savings in these countriest viz., poverty as well as the 
failure to pool whatever excess funds that might exist. 
Economic experience of the children in these countries is 
very limited. I may venture to state that it may safely be 
assumed that no more than 10% of any group of fifth and sixth 
graders in the Burmese community have ever had the experience 
of earning money. The finding of Warren and Burton that 9?% 
of their group earned money at some time or the other would 
shock an average Burmese parent. Children of this age group 
are not regarded as having any ability to make competent de-
cisions with regard to earning money, even if it be pocket 
money. They are, after all, children is the belief. This 
point of view affects not only the expectation or permission 
of the parent but also that of the prospective employer. To 
expect a ~ pro ~ from a child is ridiculous is the feel-
ing. A child is supposed to be irresponsible in business 
affairs. Now, even if the parent and the child concerned 
felt that it was quite correct to work for pay and there was 
somebody willing ,to employ the child there are social bar-
riers. It would be inviting contempt of friends and neigh-
3 0 
bours if a child went out to work even if during the school 
vacations and for herself or himself. It makes it impossible 
for a child of any white collar worker to get a job when we 
realise that the kind of work younger children are most com-
petent to take on happens to be in the fields of unskilled 
and light labour. 
In the American schools there is a Wide-spread recog-
nition of the fact that arithmetic should seek to make pupils 
intelligent about economic aspects of daily affairs. The 
study of Ruth w. Gavian who surveyed 114 arithmetic courses 
of study from all parts of the country clearly reveals this~6 
This is a desirable trend and is possibly the outcome of the 
concept that arithmetic should be made meaningfUl. There is 
no doubt that this does make arithmetic meaningful and pro-
motes economic competence. These steps should be taken early 
and in the primary grades; if they are carried right through 
the school, high school graduates will have an understanding 
of many of the important economic problems that the indivi-
dual and community face. Such concern with the economic com-
petence of the pupils does not exist in Burma. With so much 
concern for economic development it appears to be obvious 
that research in this area and the introduction of this con-
2~avian, Ruth w. ,"Education for Economic Competence 
in Grades I to VI," Contributions to Education, No. 8?4, 
New York: Bureau of Publications. Teachers College, Columbia 
University,l942. 
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cept into the content of the curriculum is needed. In fact, 
research in this area should be conducted so that the find-
ings may be generalised into hypotheses applicable to any 
underdeveloped country. This is necessary because a few mis-
conceptions are being advocated by so-called experts and even 
by some established authorities. For example, Professor w. 
Arthur Lewis, Stanley Jevons Professor of Political Economy 
in the University of Manchester, the author of four major 
textbooks in economics, a consultant to the United Nations 
and a native son of one of the underdeveloped countries, 
states, "We want education for all these people {the major-
ity of peasants, porters, barbers or domestic servants) not 
as an investment, but as a consumer good, because we think 
it will help them enjoy some things more {books, newspapers), 
or to understand some things better. {Not that they neces-
sarily be any the happier for this: they will only be more 
human.) 1127 If we believe that economic competence is a must 
for economic development {and it is a must for development 
will take place if and only if efficiency exists) and if we 
believe that instruction in arithmetic in the elementary 
school can make valuable contributions to economic competence 
then Professor W. A. Lewis has erred in not recognising that 
the education of 11 these people" in economic competence can 
promote economic development. We may pursue the matter fur-
1955. 
27 w.A. Lewis, The Theory of Economic Growth, p. 182. 
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ther by inspecting what educationists mean by economic com-
petence. Brueckner and Grossnickle provide eight topics to 
illustrate what they mean by this. They are: 
1. Homelife in a community 
2. Industries and occupations in the modern world 
3. Local communities and their support 
4. Thrift and money management 
5. Conservation of natural resources 
6. Science 
7. Business organisations 
8. Life in the machine civilisation28 
They also indicate the following as the elements of 
economic competence to which instruction in arithmetic in the 
elementary school can make valuable contributions: 
1. Thrift and intelligent money management 
2. Wise selection and use of goods and services 
3. Conservation and protection and human and material 
resources 
4. Knowledge of productive processes which help us to 
increase real income 
5. Knowledge of the basis of common business prac-
tices and terms 
6. Interest in and concern about the use of money 
raised by taxation 
28Brueckner and Grossnickle,~· cit., p. 8o. 
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7. Support and use of the increasing variety of 
community and government services 
8. Disposition to secure and utilise reliable data 
in dealing with socio-economic problems 
9. Understanding the fundamental relationships and 
interdependence of social and economic life 
10. Realisation of the necessity of economic coop~ra­
tion between nations 
11. Recognition of the desirability of using intelli-
gence to give direction to socio-economic change29 
Against the possible topics of instructional units on 
economic competence we may match some of the prerequisites fol 
economic development. They are: 
1. Capital accumulation or saving 
2. Understanding and ability to use modern processes 
of production and institutions like corporations 
3. An understanding of the socio-economic process and 
the awareness of the possibility of economic 
betterment 
To quote: 
•. ~ .• the fraction of national income saved and invested 
is relatively high in this country (i.e. the U.S.A.) and 
relatively low in Asia. Research and development which 
every year turn out a flow of new products and processes 
in the u.s. are non-existent in southern Asia; ••• 
finally, the American people are almost uniformly and 
significantly motivated by a desire for economic better-
29Brueckner and Grossnickle, Ibid., p. 74. 
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ment. It is not clear that this is so in Southern 
Asia.30 
The above list of the so-called prerequisites is not 
exhaustive but the list indicates the great necessity of 
giving a good portion of arithmetic instruction with a view 
towards promoting economic competence. Looking at the matter 
from the point of view of one who wishes economic development 
it might be desirable to conduct research to see what kind 
of total curriculum might best help promote economic develop-
ment, The hypotheses so arrived at might be profitably 
thrown into that pool of studies that have grown out of the 
search of new nations for improvement of their educational 
systems and economic development. 
The Gradation of the Arithmetic Curriculum. 
At all grade levels there is a wide range in the abili 
ties of the pupils. There are differences in the range of 
chronological and mental ages. There is at present no gen-
eral agreement on the gradation of the contents of the 
arithmetic curriculum. Variations in practices are studied 
and there is alao much variation among courses of study. 
Pupils in the same grade in different parts of the country do 
not learn the same operations. To provide for individual 
differences, it is now necessary so to organize the instruc-
30npromoting Economic Development in the u.s. and 
Southern Asia," E.s. Mason (Professor of Economics, Harvard 
University), p. 41, 1955. 
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tional program that systematic provision is made for adapting 
the work to the level of development of each pupil. Present 
practices ;n general are far from this desirable status. 
Studies of the needs of children at various grade levels have 
eatablished the fact that at all grade levels there is a 
definite need for arithmetic. Pupil need, social need and 
learning difficulty should be a basis for gradation. Infor-
mation about the learning difficulty of the various number 
facts and processes should be of great value in planning the 
arithmetic program. It is a better plan to determine the 
arrangement and order of teaching of number facts on the 
basis of such considerations as the need by children in 
carrying on their activities and the kind of grouping of the 
number facts that will help the children to make generali-
zations. Many topics are being taught at levels long before 
the pupils have the mental maturity apparently required for 
mastery. Children in grades first and second were able to 
master the easy addition and subtraction fact. 
The activities engaged in by any group of pupils 
should be determined by the objectives of the school, the 
nature of the children be~ng taught, their purposes, interest 
and needs. The teacher, however, should have some basis of 
judging the difficulty of the work that the children can do 
successfully in view of their mental ability and their level 
of development. It is entirely possible for every teacher 
to organize instruction'related to the learning of number 
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processes. At the same all children in a class can partici-
pate as a group in the instructional units dealing with 
social situations and applications of arithmetic. 
Under such conditions a differentiated program is 
absolutely necessary, especially in the teaching of the basic 
computational skills, since there is such a wide variation in 
the levels of advancement of the pupils in any class in this 
phase of arithmetic. Children of all levels of ability can 
make their contributions to the work of the class in the ex-
perience unit. At the same time each pupil should study com-
putational skills which there is some likelihood he can mas-
ter. This whole problem of differentiated instruction 
should have the sympathetic consideration of all teachers. 
The teacher should select experience units stressing social 
applications of arithmetic that are adapted to the level of 
development, interests, and needs of the pupils. An effort 
should be made to select units that will give frequent con-
tacts with the computational procedures that are to be 
learned by the group so that the need of mastering them will 
be made clear to the pupils. Modern arithmetic textbooks 
make a valuable contribution. A well graded step by step 
development of number processes is closely paralleled by a 
wide variety of applications of arithmetic in daily life. 
These materials often suggest ways of enriching the learning 
by investigating local situations. 
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~ctivities Suit~ble for Gtrted Children. 
The teacher definitely should plan to explore and de-
velop the interests and aptitudes of children who have un-
usual capacity and talent in the field of arithmetic. A wide 
variety of activities should be used which not only will en-
rich their experiences but also offer a challenge to them. 
Principles Underlying the Arithmetic Curriculum. 
The learning of arithmetic is a gradual growth process 
that should be guided and directed at all stages by a system-
atic, planned program. It should begin early in the primary 
grades. The arithmetic program should include a well inte-
grated treatment of the mathematical and social phases of the 
subject, dealing with topics and processes of undoubted social 
value and significance to the average individual. The content 
of the curriculum should be made mathmematically meaningful 
and socially significant. Arithmetic should be taught in 
close association with any school work in which the use of 
quantitative procedures will clarify the situation and help 
to make it meaningful. 
Systematic provision should be made for adapti~ in-
struction to differences in the interests, abilities, and 
needs of the pupils, as well as differences in the rates at 
which they learn. The curriculum should be arranged as to 
provide for continuity of child development, with a ,minimum 
of strain and tension, and it should be so organized that 
there is a reasonable likelihood of successful learning. The 
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~vailable evidence as to the learning difficulty of number 
processes should be carefully considered in the gradation of 
subject matter. 
[nstructional Units in Arithmetic. 
There must be provided a planned systematic development 
of basic subject matter that may be regarded as the core of 
the arithmetic curriculum. Subject matter units are usually 
based on the requirements of a Course of Study. The stress 
is on the mastery of a body of subject matter and skills, 
rather than on the broader social objectives. The activities 
of the pupils are largely teacher directed. 
Experience units have their source in some purpose, 
need, desire, or interest of the learners. The children 
carry on group activities that give valuable training in 
cooperative social action. Such learning experiences are in-
valuable supplements of the systematic program dealing with 
the mastery of essential bodies,of subject matter. The social 
application of number are readily evident to the childreQ. 
It is necessary, however, for the teacher to direct the atten-
tion of the children to the direct uses of number as such in 
these situations and to see to it that they are made meaning-
ful to them. Number is often the key that makes the situa-
tion intelligible to the pupils. "The awareness of the pupil 
of the value of number in carrying on his activities is a 
vital source of interest in the steps he must take to master 
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number operations. ttj.L In a well-organized program of ari th-
metic instruction both kinds of instructional units should 
appear. Sometimes the need for learning an arithmetic proces 
will arise in an experience unit. Sometimes the emphasis Wil 
be on units of subject matter. 
The Motivation of Learning. 
The ideal kind of learning experience is a group enter 
prise in which the pupils undertake a variety of activities 
to solve a problem of concern to them, or to establish a 
computational skill needed to carry on some activity. Under 
such circumstances genuine purposes emerge. A purpose is a 
consciously selected goal that an individual or a group of 
individuals wishes to achieve. 
The experience is meaningful and vital to the children 
because it is part of the current activities of the life of 
the community and the school. Participation in the activity 
results in the valuable emotional reactions, such as satis-
faction in doing something of value to the group and a feel-
ing of pride. The outcomes of such a vital experience are of 
many different kinds, including certain knowledge, skills, 
abilities, understandings, attitudes, interests, apprecia-
tions and ways of living. 
There are fundamental desires that are powerful fac-
tors in motivating human behavior. The desire for new exper-
31Brueckner and Grossnickle, Q2. cit., p. 104. 
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ience may stimulate him to undertake investigations of topics 
and to explore new ideas in arithllietic because of sheer in-
terest in the subject. The social purposes of the democratic 
society, as well as the purposes of the pupils as individuals 
should be considered when planning a learning program. 
Motives for learning are of several kinds. Purposes 
may be regarded as sources of Intrinsic Motivation; that is, 
they are inherent in the learning situation. Intrinsic 
motivation is found in the purposes, interests, needs and 
attitudes of the learner. It is best expressed in purposes 
and objectives that the learner already possess or that are 
accepted by him as learning progresses. 
Extrensic motivation resides in some condition or fac-
tor outside of the learning situation. The commonest forms 
of extrinsic motivation are marks, prizes, rewards, competi-
tion with others, the teacher's personality and approval by 
the teacher of the work accomplished. A feeling of success 
growing out of the accomplishment of some task is another 
general source of motivation. Close adjustment of the diffi-
culty of learning experiences to the ability and maturity of 
the pupil is essential. Continued interest also is main-
tained by patient, sympathetic guidance given the learner by 
the teacher. 
The main purpose of instruction in arithmetic is to 
make number and number processes as well as the uses of num-
ber meaningful and significant. Words mean to the individual 
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only what they represent in his experience. Numbers are 
symbols that are used to define and describe quantitative as-
pects of experience. Words help to make symbols meaningful. 
Many different systems,,of number develop in which quantity is 
designated. 
The young child frequently encounters the concept of 
"manyness11 in his daily life. It leads to the development of 
many erroneous concepts and incorrect ideas. Many carefully 
planned, meaningful experiences Must be provided to correct 
these ideas. The aim of the school should be to guide the 
learning activities of the child in such a way that he gains 
a clear understanding of the structure of the number system, 
knows how to use it with insight in performing computations, 
and is able to apply it intelligently in the affairs of daily 
l~fe. Emphasis in instruction should be placed on the devel-
oplent and organization of meaning. A wide variety of life 
likt learning situations should be used. In these experience 
the9Upils should be taught not merely to perceive the quan-
titaive elements or procedures that the teacher presents to 
the tass, but also to discover them for himself. 
The child who is led by the teacher to discover by 
buntng two groups of objects with two in each group that 
~o ~ two are four. An abstract statement as above 2 I 2 = 
is tltogether unintelligible to the pupils unless its mean-
.lg is developed in a variety of settings. The meaning of 
~ irious kinds of units of measures can be taught best by 
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giving the pupils practice in applying them directly in a 
variety of social situations. Reading and talking about 
them will not lead to the development of meaningful concepts. 
Other ways of teaching meanings are to provide contact 
with concrete sources of experience in the local environment 
through excursions and field trips, and to enrich experience 
by stimulating extensive reading and investigation, by using 
visual aids such as pictures, charts, slides, exhibits, and 
demonstrations, by setting up authentic constructive activi-
ties. Meaning provides the key to each succeeding step of 
procedure. 
All learning is a process of growth. The development 
of arithmetic ability progresses through a number of stages, 
readily identified until maturity is reached. The emphasis 
on readiness indicates the influence of the concept of 
growth. This concept also affects directly the teaching pro-
cedures used in developing a particular ability in arithmetic 
Growth and maturation also have an important bearing on the 
gradation of number processes. The gradual learning of the 
efficient methods used by adults is another example of the 
fact of growth and maturation. Young children learn number 
facts by counting in various ways. The continued use of 
counting is a sign of immaturity; gradually as the children 
encounter these facts repeatedly in a variety of situations, 
the facts are memorized and counting as such tends to dis-
appear, indicating that mature methods of responding are 
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oeing acquired. A distinction should be made between the pro-
pass of learning arithmetic and the end product. "The process 
pf acquiring arithmetic abilities involved a developmental 
~equence of behavior in which more mature forms of response 
~re substituted. The steps leading to the mastery of the tota 
process of addition, which may be regarded as an end product, 
include a wide variety of experiences, systematic and care-
Pully graded. 11 32 
The slow rate at which children learn number operations 
~s clear evidence that the growth in arithmetic ability is a 
~radual developmental process in which there is continous 
reorganization and maturing of methods of responding, leading 
~ltimately to the ability to perform computations with effi-
piency and insight. The presence of many errors in the course 
pf a learning experience usually indicates that the task i,s 
~oo difficult for the learner's level of maturity. Better 
pacing adjusted to the differences in the rates at which 
different children learn is needed. 
rhe Role of Discovery. 
Discovery plays an important part in learning. By 
suitable techniques the teacher can help the pupil to dis-
cover meanings and to invent ways of applying. Another illus-
trative of the role of discovery in learning arithmetic is 
having the pupils use manipulative materials to discover re-
32Ibid., p. 113. 
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ations among fractions. In the same way the teacher can lead 
he children to discover With the fractional parts of the 
ircles and so on. The most direct approach is by encouraging 
he use of methods that will help him to work out ideas and 
elutions for himself. The perceptions of relationships are 
f vital importance for the pupils to learn. The learning 
rocesses in decimals is also made much more meaningful by 
eading the pupil to see their relationships to processes with 
ommon fractions. It is important that the pupils actually 
iscover generalizations. They should not be stated by the 
eacher or textbooks as rules to be learned by the pupils, 
should be arrived at inductively after basic experiences. 
he perception of basic relationships between the four funds-
ental operations greatly enriches their meaning. These 
relationships of the four operations are simple matters of 
grouping and regrouping, or combining and separating. 
Forgetting will be reduced to a minimum when learning 
has been meaningful and functional and when there is insight 
into the operations. In a drill program the process of learn 
ing is hence regarded as more or less mechanical in nature 
and little is done by the teacher to make the procedure vital 
and meaningful to the learner. Drill thus is a routine men-
tal exercise limited to the mastery of the body of isolated 
skills. The term practice implies a different conception of 
the nature of learning and of the functions of the repetitive 
procedures. It is maintained that the repeated contacts the 
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~earner can have with number processes in a variety of situa-
~ions and in different contexts provide the most valuable 
kind of repetitive experience. Learning through direct use 
~n many contexts is undoubtedly one of the most productive 
forms of practice. The dynamic force of purpose becomes oper-
ative. The learner sees the value of learning the arithmeti-
cal procedures because they are necessary to the successful 
~chievement of his purpose. The systematic practice necessary 
should be made meaningful to the learner. The concept of re-
petitive practice as here used can be extended beyond the 
learning of computational procedures to include the developmen 
of interests, attitudes, appreciations, understandings, pur-
poses, and social insights. Instruction in arithmetic also 
can be organized to provide practice in cooperation. 
The principles of learning can be classified as fol-
lows: There should be readiness for learning. Learning 
should be Goal centred. Learning is reacting; there can be 
no learning without the pupil response and activity. There 
should be intent to learn. The learning experience should be 
meaningful and significant. MeaningfUl learning results from 
Discovery and not from memorization of facts. Knowledge of 
progress is essential to effective learning. Learning is 
essentially complete when the learner has grasped the essen-
tial relationship. 
Steps in the Teaching of Arithmetic. 
The easy addition and subtraction combinations could 
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~e learned at the ages of 6 or 7. In the lower primary, 
teaching numbers should devote largely to informal experience 
1nd activities to give the children real concepts of numbers 
~nd space relations without systematic drills. Counting, 
reading numbers, writing numbers, understanding of the number 
>ystem and grouping. numbers should be included in the primary 
purriculum. 
Four different approaches are discussed by Brownell in 
~s paper. (1) The incidental approach, (2) the social ap-
proach, (3) the drill approach, (4) the meaningful approach. 
A planned organized program for teaching beginning 
~rithmetic does not imply that the work is formal. The child 
~earns to use manipulative materials to objectify the work 
before he deals with symbols and processes. Knowledge of 
~umber should be given direct experiences under teacher guid-
~nce to develop meaningful quantitative understandings. There 
re also wide variations in the scores by individual children, 
~ue to differences in the nature, variety, and number of 
~heir experiences and in native capacity. The child at home 
possesses counting activities and is getting a good back-
~round for arithmetic. To meet the needs, the school must 
provide systematic instruction in counting. Counting in uni-
son is important to the beginner and there should be an indi-
~idual saying. Learning the order of the number names to 10 
~s one most important thing a pupil Will learn in mathematics. 
rhe most effective instructional procedures are those which 
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give specific practice in saying the numbers. To provide 
many and varied counting procedures is then the most pressing 
instructional problem. The use of counting in stories, poems 
or games is an effective instructional procedure. 
ll•te and RatiQnal Counting. 
Counting in its simplest form is mere rote counting. 
~ote counting is saying the number names in order without 
reference to or knowledge of how many. Rational counting re-
fers to counting to find how many or which one. Teachers are 
urged to keep children from counting without knowing what the 
words mean. Careful consideration of the rote-rational 
counting issue is still remained unsolved to some teachers. 
Rational counting provides the following as enumeration, iden-
tification, grouping. Counting is also a definite aid to 
understanding. Counting is considered the foundation for 
study of the fundamental operations of arithmetic. 
There is also need for instruction in counting and for 
presenting counting situations. Addition is mere counting 
(Spitzer). Rational counting helps the child to understand 
that there must be something to count ~nd there must be an 
understanding of the sequence of numbers. The teacher should 
also remember that the pupils in the primary grades frequent-
ly have a need for counting and for reading numbers. 
The mathematical side of counting consists in under-
standing the sequential arrangement of numbers in the number 
system and their relative sizes. A place value chart is one 
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pf the most effective means for showing the meaning of the 
~umbers. By the use of objective materials the class should 
~se the following procedure to represent the meaning of num-
bers from 1 to 20. Place value is a fundamental concept which 
~he pupil must discover and understand if he is to perform 
~he fundamental operations meaningfully. Zero (0) serves as 
~place holder. Counting children by two's is concrete ex-
~erience. Then teach them to count by 2's, 5's, and l0 1 s. 
Spitzer writes that Zero must be taught as a Number. 
Presentine a Basic Fact of Addition. 
Addition is a group form of counting. The easy addi-
~ion facts are those with a sum of less than 10. The pupils 
~eed automatic mastery of addition and subtraction. The 
rollowing experiences should be provided to the pupils in the 
second grade: many problems presented orally, using mental 
bomputation,objects, drawing and the number lines. In these 
background experiences addition and subtraction situations 
are intermingled. At the beginning the 1- sign is read and. 
:hildren will be given different exercises for mastery. From 
~he beginning systematic study must be introduced. 
Subtraction. 
To eliminate any possibility of confusion, the pupil 
~hould first learn the meaning of the addition process and 
~ts symbolic form and then the meaning of the subtraction pro-
pass and its symbolic form. The same general procedures, that 
~s, use of problems, solution through drawings. statement of 
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~acts, intensive study and so on. The teaching of subtraction 
~s markedly different from the teaching of addition. When 
~olving a subtraction problem with diagrams, the child shows 
pr records an amount if the situation is taken away. There 
~re many more types of subtraction basing on different situa-
~ions. There is additive method of subtraction but it does 
pot easily fit into a program in arithmetic which emphasizes 
~eaning and understanding. Addition and subtraction facts 
~hould be taught under many varied meaningful circumstances. 
Dramatization is one of the most effective ways. 
rrnward or Downward Addition. 
Grossnickle recommends that the pupils be taught a 
~ ~olumn of figures to add downward in finding the sum and check 
by adding in the opposite direction. 
ddin!!' Two Place Numbers. 
Adding two place numbers without carrying provides 
~any opportunities for the pupils to use the basic facts whose 
~um are less than 10 and to expand his concept of place value. 
~he diagram also gives a visual representation of the numbers. 
rhe visual representation is more abstract than the use of 
~anipulative material. If the number is taught meaningfully, 
~he pupil understands the meaning of the process and also the 
~teps in the algorism. 
harrvin" in Addition. 
Carrying should be introduced through consideration of 
(", 
===== ~xamnles. This nhase of arithmetic miiZht well be introduced 
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~hrough solution of illustrative problems. The best number 
~ethod. is most easily developed from either the tens and ones 
blocks solution, or the number line solution. This is an-
other way of transformation or regrouping. 
Adding by endings involves adding a two place number 
and a one place number. This method is mostly used in column 
addition and in multiplication. Manipulative or visual 
~aterial aids are necessary to objectify the examples. 
Whe Role of Measurement in Arithmetical Instruction. 
The elementary arithmetic books reveal that measures 
~nd weights are used very extensively. The problems for 
~llustrating new facts and processes nearly involve some 
~eights or measures. The role of ;measure in the arithmetical 
program is important to help children acquire an understanding 
bf measures and their uses. To understand measurement data 
in the problems the pupil must already be familiar with 
lneasures. 
Back2round Measurement Exneriences. 
Measurement in the arithmetical sense is the applica-
tion of numbers in determining the properties of objects, 
events, phenomena, and the like. Background number exper-
iences should emphasize the aspects of measurements. The 
important ideas the pupils need regarding measurements are 
(1) the idea of comparison, (2) the idea of substitution, 
and (3) a reasonable idea of various $andard measures. An 
experience program with measures is by no means confined to 
Boston University 
School of Education 
Library 
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the primary grades. 
Instruction in Use of Tables of Measures. 
Memorizing such tables is an important part of in-
struction in arithmetic. In teaching pupils to use tables 
of measures, problems which indicate such plausible uses for 
changing measures as the one involving pounds and ounces. 
~he Metric System of Weights and Measures is the system which 
is in use. The metric system has its decimalization to show 
the relationship between and use of the same unit throughout 
the range of measure. 
~eachin~ How to Find Averages. 
The three representative measures in common use are 
the arithmetic average or mean, the median or middle measure, 
and the mode or most frequent measure. Arithmetic instruction 
~sually deals with the mean or arithmetic average and for the 
~ost part the teaching even of arithmetic averages is a 
~echanical operation without much attention given to under-
standing of the concept involved. The study of averages will 
be introduced and improved by use of critical questions. The 
~eacher should take adequate time to let the pupils under-
stand what the average really is. Special attention should be 
given to locate the topics of average from the fourth grade. 
Measurement of Area. 
To get the basic idea of measuring the area, pupils 
should engage in finding the surface area of several figures. 
It is rather difficult to think of a logical situation re-
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quiring the measuring of a surface with a book. 
Unusual Measures. 
Modern technology has introduced to society many new 
and unusual measures. They are occasionally used in arithme-
tic and give a great deal of difficulty to the pupils. 
Scale Drawings and Graphs. 
The teaching of scales actually begins in the fifth 
grade. This teaching should be made a real problem or learn-
ing situation in which the pupil has genUine interest. 
Systematic and accurate instruction should be given right 
from the start as these become very important in the upper 
grades. 
History of Measures. 
Measures have a long history and were in use thousands 
of years ago, to undertake standardization. The absence of 
adequate teaching materials should be a warning to the 
teachers to go slowly in this field. It should be a 
challenge to study the field 1h order to provide pupils with 
worthwhile factual materials. 
Instructional Materials in Arithmetic. 
Three kinds of instructional materials contribute in 
various ways of learning arithmetic: (1) manipulative mater-
ials, (2) visual and pictorial aids, and (3) symbolic mater-
ials. Their function is to assure growth of understanding 
and the ability to make generalizations about the quantita-
tive aspects of social situations. Manipulative materials 
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include those Which the pupils can handle and move about. 
Some of these materials are used in social situ~~ions and 
have real social significance, such as rulers, measuring 
cups, and coins. These concrete materials which can be 
manipulated and arranged in various ways provide an excellent 
method of giving the pupils first hand experience with num-
ber and its uses. 
Visual and pictorial materials are semi-concrete and 
include pictures, illustrations, photographs, charts, dia-
grams, film strips, and similar materials. These aids can 
be used to give meaning to social applications of arithmetic 
and to number operations. 
Symbolic materials include all written and printed 
matter that is expressed with abstract symbols, such as 
words, numbers, or letters. Use of the arithmetic that is 
found in printed sources used in other curriculum areas, 
such as science and social studies, fall in the category. 
Motion pictures can be used to advantage in connection with 
hhe social phase of arithmetic. 
Evaluating Learning in Arithmetic. 
The evaluation of learning arithmetic may be con-
sidered from two different points of view: (1) Evaluation as 
used in making surveys and for research purposes, and (2) 
evaluation as an integral element of the teaching learning 
process. For purposes of survey and research, the use of 
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.. +D~Aft~'li ,..,n instruments is essential, so that -~D~~~l~l==ll===== 
objective comparisons between groups of pupils or schools can 
be made and progress measured, There is a need for proce-
dures of evaluation to appraise achievement at frequent in-
tervals, Evaluation as an element of the teaching learning 
process is a continuing procedure to be used whenever a 
situation arises requiring appraisal of progress or learning 
difficulties, 
Most of Evaluation deals with computational procedures 
which can be tested by the paper and pencil method, In order 
to study such outcomes as understanding, interests, apprecia-
tions, methods of work, ability to use quantitative proce-
dures in life situations, and ability to manipulate instru-
ments of precision, teachers must devise and make use of less 
formal means of evaluation. 
In case of standard tests, norms based on test results 
for large numbers of pupils are provided which can be used 
in evaluating p~pil performance. Standard Tests instructions 
are valuable means of motivation, since the results of a 
systematic appraisal at monthly intervals show the pupil the 
progress he is making. To test what the pupils know or learn 
about arithmetic topics being studied from day to day, the 
teacher can prepare tests consisting of the new type objec-
tive items similar to those used in standard tests. The 
ability of the pupil to quantitative thinking and to use 
quantitative procedures can be tested by facing him with a 
correct problem of some kind and observing his behavior as 
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he attempts to solve it. 
The Evaluation of Learning. 
This involves an analysis of the work habits of the 
pupil, the maturity and efficiency of his procedures, and 
certain characteristics of his oral and written responses. 
The observations may be made informally in the course of 
learning activity itself, or they may be made under controlle 
conditions. By informal observations the teacher can note 
the extent to which inefficient procedures are used by the 
children. 
PrinciR~es of Evaluation. 
Evaluation should be so planned that it deals with the 
broad range of objectives of instruct'ion, ihcluding not only 
the mathematical and social phases of arithmetic, but also 
the,outcomes of general education to which all instruction 
contributes. The choice of technique being determined by 
the nature of the outcome or the aspect of learning to be 
appraised. Evaluation may have for its purpose either the 
study of the status of the pupil in respect to various out-
comes as a basis of a survey or the study of the procedure 
of the learning process itself. 
Evaluation should lead the learner to understand clearl 
the goals to be achieved. The most effective evaluation of 
learning is that which the learner himself makes. The 
teacher should do all in her power to assist the pupil to 
appraise his progress and to improve the efficiency of his 
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methods of learning and study. When the results of evalua-
tion are not satisfactory, steps should be taken to improve 
the situation, including the curriculum, the instructional 
program, the materials of instruction, the socio-physical 
environment should be dealt with. The program of evaluation 
and improvement Should be regarded as a cooperative enter-
prise, in which the learner and all concerned with his growth 
and development should participate. 
The Diagnosis and Treatment of Learning Difficulties in the 
Fundamental Processes. 
Children differ in mental ability, in the level of 
their mastery of number operations, in the rates at which 
they learn, in their readiness for new work, in their inter-
ests, in the kinds of difficulties they encounter and in 
many other ways. Certain capacities of the individuals are 
associated with creativeness, leadership, and initiative. 
There are two kinds of differences, namely, individual 
differences and trait differences. Various tests should be 
made to find the real situation of the different individuals. 
As a consequence, we apply tests based on previous instruc-
tions in a systematic way. Large differences in rates of 
learning are found not only in connection with the review of 
what has been taught previously but also are known to be 
characteristic of the learning of new processes. Enrichment 
of work for the gifted children and adjustment for the slow 
should be provided by the arithmetic teacher. Understanding 
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the Mathematical Meaning of a Process being of prime impor-
tance; careful consideration and teaching should be given to 
it. Meanings strengthen skills by supplying a structure that 
remains. To the young child faced with the problem of mas-
tering the intricacies of a complex and highly abstract pro-
cess, the whole procedure must be confusing and complicated. 
In some cases the pupils themselves can discover the source 
of their troubles from the textbooks or workbooks. In this 
matter the diagnostic test can easily be keyed to the text-
book or workbook. The diagnostic testing procedure is a very 
effective means of developing in pupils the ability to use 
dependable methods of locating their difficulties and correc-
ting them. Diagnostic tests included in the textbooks 
should be complete and carefully geared into the developmen-
tal program. 
Lack of comprehension of the process is evidently a 
major cause of errors in all operations. Numerous computa-
tional errors are made in all operations. Those areas 
should be carefully checked. In both multiplication and 
division the largest single error is the placement of the 
decimal point in the answer. The prefixing and annexing of 
zeros in various par~s of examples in multiplication and 
division also is a major source of error. Many of the errors 
are clearly due to lack of understanding of the process in-
volved, 
As the pupil takes the test, the teacher, through 
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observation of his method of work or analysis of his written 
and oral responses on the test items, should try to determine 
the nature of his difficulties and weaknesses so that the 
necessary corrective measures can be planned intelligently. 
It is very interesting to observe the reactions of the pupils 
as they proceed in self-diagnosis. There is evidence of 
growth. Cognizance should be taken of individual differences 
in establishing the goals to be achieved. 
In the primary grades reading is without question the 
most important subject area. If the child is poor in reading, 
he is handicapped in problem solving too. 
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Part III 
An Analysis of Present Arithmetic Teaching in Burma 
First Grade. 
Chronological Age of 7 years. 
Readiness., Counting up to 100 (majority of it rote memory) • 
• 
Element., The Curriculum Prescribed by the Government. 
Time., 162 Teaching Days of 20 minutes per period in the 
first period of the day. 
The Burmese Number System and the Language Advantage:-
Hindu Arabic Decimal System with the number base of 
ten. It writes from left to right and can be written up and 
down. Cardinal counting from 1 to 9 has only one syllable. 
And when it co$es to ten, it is called 1 Ta-se' with two syll-
able meaning one ten. Eleven, twelve, thirteen, and so on 
are counted as one ten one, one ten two, one ten three and so 
on. The counting itself helps the children to get the conce~ 
of the numbers. Ninety nine is nine tens and nine and then or s 
hundred. When the child gets to counting teens and twenties, 
he gets quite familiar that he has to go over to the next 
number after the tens., for instance twenty nine and then 
thirty. 
Addition in the Burmese Language means to put together 
or to be together. So the word Addition can be taught to the 
children as it does not cause the comprehension problem. To 
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Subtract means to take away or to part off or sometimes to 
lessen it. 
The Prescribed Arithmetic Curriculum: (For the First Grade). 
Practical exercises in counting by ones, in pairs and in 
groups of 10 up to 100. 
Numeration; place Value; Notation of Numbers up to 100. 
Addition and Subtraction up to 100. 
Practical exercises in counting money and giving change with 
the Burmese Coins of 1, 5, 10, 25, and 50 pyas. 
Practical work on counting in groups of 3, 4, 5, 6, 7, 8, 9, 
up to 100. 
Multiplication tables up to 10 x 10. 
Oral, mental and written work on multiplication and division 
up to 10 x 10 and 100 + 10. 
The meaning of t and 3t by practical demonstrations, and sim-
ple sums such as (3t + t) or 3f- !). 
The first year of kindergarten is supposed to give 
number readiness and learn counting from 1 to 10. 
Counting by rote up to 100 is taught in the second 
year of kindergarten. The children get the ideas of addition 
and subtraction towards the end of the year. 
Element:- No Arithmetic Workbook., only Arithmetic Text 
Books prescribed or approved by the Government which are 
written within the framework of the given curriculum. The 
attached is the approved text book, written and prepared for 
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the First Grade. (No colors and with little or no illustra-
tions). 
Instructional Methods:-
The child has counting readiness with slight idea on 
adding lower decades. She is taught the four fundamental 
operations, viz., addition, subtraction, multiplication and 
division, within the academic year. Two weeks after the 
addition lessons the child is taught subtraction. The child 
does not have a chance to know the 81 fundamental facts of 
addition. Subtraction is introduced before the child gets 
automatic mastry of addition. The average child does not 
understand addition well enough. 
I am sorry to say that addition is taught in a very ab 
stract way, with very little demonstration. Subtraction is 
also taught in an abstract way in lower decades with non-
borrowing situations. 
Then addition and subtraction are given in problem 
forms., orally, mentally and in paper and pencil. 
Oral:- 1. How many mangoes will 5 mangoes and 4 mangoes make 
-
2. How many pencils will 4 pencils and 3 pencils make? 
The teacher notices that automatic responses come only from 
2 or 3 children. 
Mental:- 1. How many marbles wlll 6 marbles and 3 marbles 
make? 2. If a dog has 4 legs, how many legs will 2 dogs 
have? 3. A boy has 3 books. He gets 7 books from his sis-
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ter; how many books does he have altogether? 
Pencil and Paper:- 1. 4 and 5 make ••••• 
2. 5 buttons and 4 buttons are ••••• 
3. A baby has 3 upper teeth and 6 lower teeth. How many 
teeth altogether? 
4. Ma Hla is 5 years old now. How old will she be after 3 
years? 
Each child ow.ns a text book and they are asked to work 
out the problems related to the lesson of the day. If the 
child does not finish the work in the class, she has to take 
it home as home work. The teacher herself corrects the 
work. Our children at home are never taught to check the 
answers. 
Addition and subtraction are taught sideways, at first. 
4 I 5 = 9; 7 - 2 = 5. Later the children are taught that 
4 I 5 = 9 can be written as 4 ~ 9. It takes sometime for the 
children to get correct from 4 I 5 = 9 to 4 
~ 
9. The teacher 
groups the children and lets them work on the board 4 at a 
time. 
Units and Tenth:- While working with addition and subtractio 
in lower decades some children often forget to write 10. 
They are taught how to write 10. While they write they utter 
1 0 
one ten in Burmese, and 0 is taught as a place holder. Then 
the child recalls writing 20, 30. 
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Paper and Pencil., 1. Write the symbols of one ten and two 
ones. 
2. Two tens and five ones. 
3. 3 teBI and 6 ones 
4. 4 tens and 4 ones. 
Then., 
How many tens and ones are in 1. 14., 2. 21., 3. 34., 
4. 42., 5.56. 
Carrying and Borrowing {Higher Decades) 
Having taught the Units and Tehths, the children are 
given addition sums beyond the frame work of ten. They are 
asked to get from the tenth as there is not enough. {This 
is the Burmese way of reason. The tenth has to give and so 
is lessened.) 
Paper and 
To 
to draw a 
Pencil. 
1 2 1 7 
fl 9 tl5 
- -
get the right place 
line between the two 
1 2 
+ 9 
are given especially. 
2 8 
+13 
-
value the 
numbers.; 
2 3 
+ 8 
2 5 
+2 6 
-
children are 
sums like 
Oral: 1. 9 balls and 5 balls make how many balls? 
2. 6 chickens and 7 chickens make how many? 
3. Add 8 and 5. 
allowed 
Mental;- 1. 8 marbles and 6 marbles make how many marbles? 
,., 
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3. 10 drums and 9 drums make how many drums? 
J or !!. Sl!!!;bOl additions:-
3 + 4 + 6 = 13 
4 + 5 f 6 
= 
15 
5 t 6 + 7 
= 
18 
The children are made to understand 
3 + 4 + 6 = 13 
4 + 5 + 6 = 15 
Recognition:- 5., Five ., 00000 ., 
6., Six ., 000000., 
that 
is the same as 
and so on till the average or the class gets them. The dirri 
culty with this drill is that reading handicapped. Some 
children take time to recognise them. Paper and pencil drill 
are given on the above recognition and no oral and mental but 
occasionally group exercises on the blackboard together with 
the teacher. This drill proves to be quite successful. 
Borrowing:- To subtract 9 from 12 is to take away 9 from 
12 which is one ten and two ones. 9 is smaller than 2 and 
cannot give enough so it borrows rrom one ten. 12 - 9 : 
10 f 2 - 9 12 - 9- 1111111111 + 11 - 9 So it becomes 
one ten and two ones. We can take away rrom one ten and two 
ones, still there is 3 •• in the unit column. Thiu is how 
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borrowing is taught to the children. Similarly the following 
sums are given 
23 - 15 
31 - 19 
2 3 111 + 1111111111 
=1..2 
3 1 1 + llllllllll 
-1 9 
and the children are made 
to understand borrowing ~ight from the beginning. The method 
is semi-concrete. 
Paper and Pencil:- 1. A woman has eighteen eggs. If 7 eggs 
are broken, how many left? 
2. There are 27 pupils in the class. If 19 are girls, how 
many are boys? 
3. A boy has 32 marbles. He gives away 18 marbles, how many 
does he still have? 
Exercises:- 24 + 26 
-
-
28 + 13 
-
-
17 + 19 
-
-
23 + 17 
-
-
Later., 
13 + 20 + 
22 + 7 + 
9 + 25 + 
12 = 
14: 
8 = 
18 - 12 = 
24 - 16 = 
28 - 19 = 
32 - 17 = 
1 1 
2 8 
Rl!: 
1 7 
9 
±l..l! 
3 0 
6 
il_l 
Whenever new work is taught the children have to take home 
5 sums. The slows when they do not follow up, are sent for 
arithmetic tuition by the parents after school. (In the pri-
mary grades, the parents are asked not to send the children 
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to tuition, but inspite of that they did.) 
Problems:- There are 50 cigars in my box. I smoked 16 of 
them and gave away 15. How many cigars are still there? 
The answer to give is How many more. This is quite con-
fusing. The children answer in many ways. 
( 1) 50 
16 
ill 
(2) 50 
-16 
34 
+15 
(3) 15 
16 
+50 
(4) 50 
-16 
34 
.:12 
29 
Only 2 or 3 out of 40 get correct answers due to above aver-
age comprehension. The statement is not clear enough for the 
children to understand. There are two steps and both are 
subtractions. The children without automatic response mas-
tery cannot solve it out. A child of C.A. 7., finds it quite 
hard. A problem like this is given with the object that the 
children master addition and subtraction. But the presenta-
tion should be much simpler and straightforward. 
X X X X 
I have 28 kyats (Burmese money). If I spend 4 kyats 
at a time, how many times do I have to spend? 
1 2 
I .o.o.ooo0'0'06e II 28 12 
3 4 5 ~ l.:.Jg 5 eeeeeeoooo 6 7 ~ 2~ 6 ooooeeee 
~ 3 .:.....!!: 7 0 
=,i 4 
The first example is semi-concrete. It is much easier but 
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the child needs (1) counting mastery and (2) accuracy in 
taking away. 
The second method is merely an abstract way of subtraction. 
The pupil needs to know that, she has to find out the numbers 
of time and the zero. 
A boy is 9 years old. His brother is two times older than he 
is. His father is 3 times older than he is. Find the age of 
the brother and the father. 
9 years 9 years 
~ years 
1 years 
9 years 
9 years 
9 years 27 years 
The text book brings in this kind of addition problem 
before it introduces multiplication. Even though the teacher 
helps to make the children understand and find the correct 
answer, there is still an absurdity in the given problem it-
self. The boy is 9 years old, his brother is 18 years old 
and the father is 27 years old and is supposed to be 9 years 
older than his elder son is. This sort of problem or similar 
problems should be eliminated. 
Magic Squares:-
6 
7 
2 
1 
5 
9 
8 
3 
4 
15 The magic square is taught to the pu-
pils and they are asked to work simi-
lar magic squares. In a play way the 
children learn to add upwards or side~~ys or across and find 
that they obtain the same answer. 
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MultiElication and Division:-
The teacher introduces that 
( l) 2 f 2 + 2 : 6 that is to add 2, 3 times 
(2) 3 f 3 + 3 
= 
9 that is to add 3, 3 times 
(3) 4 + 4 : 8 4. 2 times. 
They can be written 
( l) 2 or 2 (ia) 3 or 3 (3) 4 or 4 
2 x2 3 ~ ~ x2 +2 b ~ tJ b 
Four groups of 3 marbles are shown to the children. They are 
asked to demonstrate by themselves. After grouping they are 
asked to count the number of marbles. They get 12 marbles. 
They are made to understand that 3 f 3 ~ 3 + 3 : 12 can 
be written 3 
~. 
Then multiplication table of 2 is taught with very little 
illustration or demonstration. 
Rote learning of multiElication table follows. 
I may comment that, the teaching (l) is too abstract., 
(2) causes rote learning ("which is easy to teach", Dr. H. 
Murphy) (3) causes loss of the concept that multiplication 
is another way of adding. After table 2, they learn 3, 4, 
5, 6, 7, 8, 9, and 10 accordingly. They have to learn the 
tables up to 10 within three months towards the end of the 
year. f of the children keep up., f is irregular., ! gets 
lost. Soon after the children are taught Division. 
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8 mangoes 
9 girls., 
9 
=t 
=! 
.:1 
Exercises are 
Then the four 
2 at a time 8 
-2 
b 
-2 
"1j: 
-2 
~ 
-2 
3 at a time go out 
3;i 34 
4 times he can eat can 
be written as 
2~ 
of the class. 
given on 2f2.._; 2,& _ _; 
operation:. signs are presented to the children. 
is addition. is multiplication. 
is subtraction. is division. 
When the four operational signs are shown the children 
see the relation and likeness of them. One child interprets 
that the multiplication sign is the slant way of addition and 
division is subtraction between two dots. 
9 girls 
9 
4 
+ 
.:..L 
3 go out at a time. 
3;r?-
=t· .. (1) 
1 ... (2) 
.:..b. •• ( 3) 
3 times is the answer 
Dividing 10 by 2 and 12 by 2 are taught simultaneously with 
the learning of the table. 
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f) 
lO 12 
-2 ••• 1 -2 
-g YO 
-2 ••• 2 2L!.Q._ -2 b """"8 24 
-2 ••• 3 5 -2 
4 b 
-2 •• -4 -2 
""""2' 4 
-2 •• • 5 -2 
""""2' 
-2 
It is made clear to the children that 2 cannot go into 1., so 
they have to take 12 as a whole. 
This is in fact very confusing but the systematic re-
petition can help to clarify the problem. 
20 + 2., 30 + 3 24 + 2., 18 + 3. 36 + 3. 
12 
3& 24g- 3Ltg- 12 3~ 3~ 2~ 
-l l 
-2 6 9 
4 -6 -9 ~ 
Problems:-
1. 2 children can sit on 1 bench. How many benches for 24 
children? 
2. I have 40 marbles. If I gave equally to 4 boys how many 
marbles will each get? 
3. If three plants are planted in a row, how many rows will 
be needed for 36 plants? 
~. A boy saves three pennies a day. How much will he save 
.Ln 8 days? 
'· 4 candles are lighted at a time. How many candles will 
be lighted in 6 times? 
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Remainder:- What is left? 
7 mansoes 2 mangoes at a time. 
7 
2+ 
and 1 
-2 2
4and 1 left ~ 3 times 1 mangoe left. -2 
-2 -; 
J -2 
-2 3 
"""'I -2 
1 
11 flowers 3 flowers to each girl. 
11 
~ 3;rt- and 2 3Lq 3 girls 2 left and 2 
~ ~ 
=i ~ 
f") ~ 
19 boys stand in 3 rows 
6 rows andl 
19 7 3/!9 
it =t it 3L!t-6 rows and 1 
n .:1 n 1 and 1 
ifi ~ 
~ ~ 
=t 
=i 
With very little demonstration and dramatization the child-
ren are given pencil and paper work. 
As I have mentioned before multiplication and division sums 
are taught simultaneously with the tables. 
After learning table 5., Burmese Money system is taught. 
Burmese Money:-
units. 
100 pyas make 1 kyat. We have the followin 
100 pyas • •••••••••..•.••••••• • 1 kyat. 
50 pyas • •..•.........•...•••• i kyat. 
25 pyas •.•.•.....•.....••...• t kyat. 
10 pyas •••••••••••••••••••••• 1/10 kyat. 
5 pyas •••••••••••••••••••••• l/20 kyat. 
The children learn the Burmese money in the following way. 
2., 5 pyas make 10 pyas. 5 •• 10 pyas make 50 pyas. 
5 •• 5 pyas make 25 pyas. 10., 10 pyas make 100 pyas. 
10., 5 pyas make 50 pyas 2., 25 pyas make 5o pyas 
20., 5 pyas make 100 pyas 4·, 25 pyas make 100 pyas. 
2., 50 pyas make 100 pyas. 
At first the children learn by rote., later they come to use 
in their daily lives and get practice. No concrete social 
situation is presented. 
Problems. 
1. A pencil costs 5 pyas. How much money do I have to pay 
for 4 pencils? 
2. A boy buys one packet of candy for 5 pyas. How much does 
he give for 7 packets? 
3. If a picture costs 5 pyas, how many pictures will I get 
for 45 pyas? 
4. I have 50 pyas. If I give 5 pyas equally to each boy 
how many boys will get? 
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Later, harder problems from the text book are given. 
A woman buys 10 longyis at 3 kyats each and 8 jackets at 5 
kyats each. How much money does she spend? (It is a multi-
plication and addition sum of 3 steps). 
3 
xlO j'Okyats 
5 
x8 
40 kyats 
30 kts. 
40 kts. 
"7''""k'1a t s • 
After giving 5 ~yats each to 10 men, I still have 28 kyats. 
How much money did I have? (2 steps of multiplication and 
addition). 
5 
xlO 
50 
28 
--;D kyats He had78 kyats. 
Maung Ba has 52 plums. After eatin.:; 8 plums, he divides 
equally between himself and~ boJs. How many plums does 
each get? 
52 
-8 
'IW plums left 
11 
4;1iij:'"" 
-~ ll plums each 
-~ 
The above problem is very confusing. It is a sum of three 
steps, and the answer is to show how much each boy gets and 
is not asked in a straight forward way. This sort of catchy 
question should be eliminated and simpler questions that pro-
vide mathematical skill and competance should be encouraged. 
X X X X 
Towards the end of the year the following problem or similar 
ones are given. 
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I have 47 kyats, After giving equally to a group of men, I 
still have 2 kyats, To how many men do I give and how much 
does each get? 
The above sum is unfair for children of Grade I; it rather 
sounds like an algebraic problem. 
47 kyats 
2 kyats left 
Ij:; given away 
4.5 equally to a group of men 
Divide by 
.5 is .5x9 
Divide by 3 is 3xl.5 
The child cannot say .5 men at 9 kyats or 9 men at .5 kyats or 
3 men at 1.5 kyats or 1.5 men at 3 kyats. There is much ambi-
guity. The problem like this is suitable for children of 
C.A. 11 and 12. 
Fractions:- Fractions are presented in concrete, semi-concr te 
and abstract ways. Semi-concrete ways of pictures are mostly 
taught, rather than concretes, 
The pictures of fruits., balls, sticks and poles. 
the pioture of wh~p1e 2 ha~p1e 1 ~+~ 1 h 1f 
One whoC5~ •: ond: ia 0'+' ha~app1eo. 
one half 
cfi 
is two and a half apples, 
00+ d ~i and + 
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3 I 
~ 
~fter semi-concrete instructions the children are taught in 
abstract ways. Then they are given problems dealing with 
halves., addition and subtraction. 
Comments on the Curriculum in Burma 
The arithmetic curriculum as it exists today may sim-
ply be summed up as being "traditional". FurthermCille it is 
too heavy; not only does it contain topics that have only 
historical interest and are out of date; it also fails to takE 
into account the capacity of the children. 
In the section on the differences between the tradi-
tional and the modern programs we presented the limitations 
of the old and the values of the modern on pages ~7) to ( tb) 
of this paper. W. A. Brownell in his article "When is Arith-
metic Meaningful?" Journal of Educational Research, 38:481-
498, summarises the differences thus: 
"One of the fallicies of the Elementary curriculum is 
to classify arithmetic as a skill tool or as a to~ subject. 
When arithmetic is view in these terms and is taught accord-
ingly, the results are just what we have been getting for the 
last several decades: in a word, arithmetical incompetence. 
The teaching process, according to the tool conception of 
arithmetic, undertakes children what to do (but not why to do 
it) and then by ceaseless drill to have them do it until they 
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can demonstrate some degree of mastery. After that heavy 
programes of maintainance are organized to keep the skills 
alive. 
But arithmetic, properly conceived, is not a tool or 
a drill subject. Of course, proficiency is necessary - every 
one agrees that this is so; but more than proficiency (speed 
and accuracy) in computation is demanded by the conditions 
of life. In practical living we must be intelligent in 
quantitive situations. Mechanical skills may suffice so long 
as these skills are employed in situations which are wholly 
familiar. To the degree that situations differ from the com-
pletely familiar, we must be able to think - and one does not 
think effectively with mechanical skills alene." 
The curriculum has not been rid of out of date topics 
and difficult procedures. Adjustments should be made to fit 
the curriculum to the capacity of the pupils in the grade. 
It is my humble but well considered opinion that multipli-
cation and division should not be given to children of c.A.7. 
They are as a class not ready for it. On top of a heavy 
curriculum there is a habitual insistance of most teachers to 
follow the text book or a course of study rigidly. Some 
teachers feel compelled to put the pupils through all the 
paces set by a text book. 
The outcome of "subject orientation" is minimum mas-
tery and a high degree of tension and strain for the child-
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ren. To achieve the best results "child orientation" should 
replace "subject orientation". It is sheer cruelty to set 
paces through which an average child must grope, cheat, and 
weep just to be able to fulfill the formal requirements. 
This implies an understanding of the child. If we know 
enough about the child we will not make the mistake of 
setting up a course that is unfair or one that pampers the 
child. 
Thus if we assume that the modern approach to arith-
metic teaching i.e. the system that is currently prevalent 
in the u.s.A., can be suitably adopted in Burma we need to 
conduct research in the fields related to: 
(1) Childrens 1 ability to perform and understand 
in arithmetic in relation>to mental and/or develop-
mental status. 
(2) Social usage of number. 
(3) Analysis of current texts and courses of study. 
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Part IV 
A Suggested OUtline for a Course of Study 
in Arithmetic for the First Grade 
in Burma 
The Curriculum will be reviewed and simplified, It 
will be within 
(a) Counting 
(b) Addition and subtraction of one digit, two digits 
and higher decades 
(c) Problems on addition and subtraction (simple pro-
blems of manipulation but not of the puzzle kind) 
Counting:-
Rote and Rational. 
1 1 s to 100 
Pr~ctical exercises in counting in groups of 10, 5 up to 100 
in pairs of two up to 20. Idea or pairs will be taught only 
informally. 
One pair of slippers ( 2) 
One pair of bullocks (2) 
One pair of glasses (2) 
One pair of tusks ( 2) 
Informally, the child will get the concepts of the 
feeling of unity. 
Generous oral counting is encouraged. 
A·,.-.~··: •-~~· 
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Oral 
~If you count by tens 
a) What comes after 20? 
b) What is between 40 and 60? 
(2) If you count by five 
a) What comes after 25? 
b) What is between 30 and 40? 
(3) Count backwards by l0 1 s from 100; count backwards by 
S from SO? from 100? 
(4) Can you show S, 10, lS, 20, 25, and 30 on the calendar? 
Paper and Pencil:-
Write the numerals from 1 to 10. 
Check the child's ability to identify the number symbols and 
the written six. 
6 Six CJ CJ CJ CJ CJ ~ 
s Five CJ CJ CJ CJ CJ 
4 Four CJ CJ CJ CJ 
7 Seven CJ CJ CJ CJ CJ CJ CJ 
8 Eight CJ CJ CJ CJ CJ CJ CJ CJ 
A large chart may be built as the children progress. This 
would show the figures, pictures, and number words from one 
to twenty. 
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1 0 ONE 
2 0 0 TWO 
3 0 0 0 THREE 
FOUR 
4 0 0 0 0 
5 0 0 0 0 0 FIVE 
6 oooooo SIX 
7 0000000 SEVEN 
8 oooooooo EIGHT 
9 0 0 0 0 0 0 0 0 0 NINE 
10 0 0 0 0 0 0 0 0 0 0 TEN 
Besides serving as a reference table for finding the number 
words, the above chart, with simple illustrations would help 
the child to visualize that each succeeding number is one 
larger than the number preceeding it. 
After the children have had some experiences in findi 
and pointing out the first, second, third etc., a chart can 
be made showing the ordinal words in their respective places. 
First Second Third Fourth Fifth 
Sixth Seventh Eighth Ninth Tenth 
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We should emphasize working £rom le£t to right unless 
speci£ic directions are given to the contrary, i.e. 
1. Mark the fourth man from the house. 
1- 1- /"-. ~ 
o:D II II =I 
Exercises to be carried on with cards. 
1. Children find the card with the same picture as the one 
held by the teacher. 
2. Teacher holds up card with groups from one to five just 
long enough for the children to get a good look, but not long 
enough for them to count; they tell how many. 
3. Children match card with given group to its corresponding 
number. 
4. Who has a card with a group of £ive and a group of two 
on it? Other groups may be found tn the same manner. 
Addition and Subtraction:-
Sums and minuends to nine 
This will be an outcome or supplementary to working 
with groups. Work should progress £rom concrete to abstract. 
For example: 
Concrete 
use blocks, sticks, marbles , chairs and pupils. 
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Semi-concrete 
Use of pictures to various objects or dots to 
represent countable objects. 
Abstract 
Use of symbols. 
We should help the children to develop the concept of 
addition as a combining process, to get a total. 
Concrete:-
4 chairs (grouped as four in a row). 
2 chairs and 2 chairs 
3 chairs and 1 chair 
1 chair and 3 chairs 
Semi-concrete 
DODD 
DODD 
DODD 
DODD 
Semi-concrete combined with abstract 
D 
DOD 
1 
+ 3 
T 
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Abstract:-
2 
.f.2 
4 
3 
n 
4 
1 
~ 
2 .. 2 = 4 
2 .. 1 = 4 
1 .. 3 = 4 
Two and two are four. 
Three and one are four. 
One and three are four. 
Additions:-
1 .. 1 = 2 
1 .. 2.- 3 
1 .. 3 = 4 
1 .. 4 = 5 
1 .. 5 = 6 
1 .. 6 = 7 
1 .. 7 = 8 
1 .. 8 = 9 
1 + 9 = 10 
Additions can be written 
1 + 1 : 2 as 1 
.u 
~ 
1 + :3 = 4 1 ~ 
2 .. 3 = 5 
2 = 1 ... 1 
3 = 1 .. 2 
4 = 2 ... 2 
5 = 2 .. 3 
6 = 3 .. 3 
7 = 3 ... 4 
8 = 4 .. 4 
9 = 4 .. 5 
10 = 5 .. 5 
1 + 2 = 3 
1 + 3 = 4 1 
.ttt 
1 
~ 
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4 t 2 : 6 
3 + 6 = 9 
4 
.f.2 
0 
4 
~ 
1 
+8 
9 
3 
.f.6 
9 
1 + 9 = 10 1 ; '· 
.f.9 
10 
Here the teacher must see 
10 with the correct place 
More Exercises: 3 + 7 
4 + 6 
= 
10 4 
~ 
6 + 4 
= 
10 6 
~ 
-
-
3 + 4 - 7 
6 + 2 = 8 
2 .. 7 = 9 
4 + 5 = 9 
6 
+2 
""""B' 
2 .f. 8 = 10 2 
.f.8 
10 
that the child writes 
values e.g. 1 
+9 
lO must 
10 3 
-7 
!0 
5 + 5 = 10 5 
+5 
TO" 
7 + 3 - 10 7 
- ~ 
the answer 
be corrected, 
Informally and cautiously the children should be approached 
to get an understanding of the place value, If we allow 
1 
then they can make mistake 10 
.:9_ ±to 
109. 
And then the child gets lost. These errors become quite 
common when 2 digits and higher decades are worked. Correct 
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place value should be taught very conscientiously. The 
teacher will ask the children to write vertically the equi-
valent of 2 + 2 : 4. If they know how to write 2 
+2 
~ correctly 
they belong to the first group of the class. They are moving 
towards automatic mastery. 
2 ~ 10 = 12 This seems quite east. But to the arithmetic 
beginner, if one explains the zero and 2, it gets more com-
plicated. Instead we should use the concrete or semi-concret 
method. 
2 00 2 
10 0000000000 +10 
D U U 
Afterwards, wben the children get quite through with 
addition we will explain that 2 
~10 
~. (Here there is no number 
to add. There is nothing. So, 2 will be 2). Write 2 ex-
actly down the place. Write 1, because it too has no number 
to add. The given explanation will clarify the role of zero 
in addition. 
Subtraction:- This operation can either be taught as (1) 
taking away (2) parting off or (3) matching. ~·irstly we will 
deal with taking away. 
2 - 1 • 1 
3 - 1 • 2 
4 - 1 • 3 
0~ From 2, take away one. 
00~ From 3, take away one. 
000~ 
87 
5 - 1 = 4 0000~ 
6 - 1 = 5 00000~ 
7 - 1 = 6 000000~ 
8 - 1 = 7 0000000~ 
9 - 1 = 8 00000000~ 
We will leave 10 - 1 • 9 for the time being, Subtraction 
also can be written 
2 - 1 = 1 as 
3 - 1 : 2 
8 - 1 .. 7 
Later 
3 - 2 = 1 
4 - 2 = 2 
5 - 2 = 3 
6 - 2 = 4 
7 - 2 - 5 
-
8 - 2 = 6 
9 - 2 = 7 
2 4- 1 = 3 
-1 
"""! 
3 5 - 1 : 4 
-1 
~ 
6 
-r 
> 
8 9 - 1 = 8 
-1 
7 
can be written as 
3 4 5 
-2 -2 -2 
1 2 3 
6 7 8 
-2 -2 -2 
4 > ti 
9 
-2 
-., 
4 
-1 )' 
5 
-1 
4 
7 
-1 
ti 
9 
-1 
-g 
In subtraction the larger number has to be written first, 
The children must not be allowed to say the smaller number 
first Th .. v sometime A AAv 2 tAkA RwAv "!• 2 te 1<-A awa v ), 
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Unlike addition, subtraction can be written in only 
one way, that is the larger number first or up and the smalle 
number later. 
Drills both on addition and subtraction will oe done 
together with the teacher in groups. 
I disagree with arithmetic homework for the children. 
Automatic mastery will be observed and only then new 
lessons. 
Problems:-
(1) 2 dogs + 3 dogs : 5 dogs. 
(2) Ma Hla has 4 pencils. She gets 2 pencils from her sis-
ter. How many pencils does she have? fadditioB7 
(3) There are 6 girls in a class. 3 girls go out of the 
class. How many girls are there in the class? (parting off) 
(4) In the kindergarten garden, they have 6 plants. If they 
plant 3 more plants how many will there be? (addition) 
(5) The first grad'e class room has 4 windows. The school 
auditorium has 9 windows. How many more windows are there 
in the auditorium? (matching) 
If the sum is confusing, the teacher asks them to 
draw pictures, e.g. 
( 1) 0000 
(2) 0000 
4 
0000 8 4 windows. 
(6} A daisy plant comes out 5 days after planting. A dahlia 
comes out 4 days after the daisy. How long does the dahlia 
take? 
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If the children are able to work these problems, then 
we go on to the next lesson. 
Carrying and oorrowing 
Abstract Addition Drills 
8 
+1 
7 
+2 
6 
+..l 
8 
'"£ 
10 
This becomes 1, ten and takes 2 places, 2 digits. 
Please write 12. What is 12? One ten and two one • 
12 is 1 ten 0000000000 
2 ones 00 0000000000 + 00 
12 2 is smaller than 4. We can never take a bigger one 
.:1!: from the smaller one. It can borrow 10. 
12 00 + 0000000000 12 00 + 000000~ 
=!t 
-l 
One ten has borrowed and it has nothing so there is only 8. 
The answer is 8. 
Similar exercises will be given, e.g. 
15 
-9 
16 
::1. 
17 
-8 
The children will be encouraged with concrete or semi-concret 
work. The teacher has to see to correct placing. 
Carrying addition 
8 
tc't 
15 
8 
J-8 
16 
9 
+..l 
12 
7 
*'1 14 
7 
+9 
16 
Ones are more than ten and so sent to the other side. 
To assure that the children understand them regrouping should 
be drilled. 
15 ~ one ten and five ones. 
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="' 
16 
= 
one ten and six ones. 
12 
= 
one ten and two ones. 
14 = one ten and four ones. 
Then 4 tens and 2 ones 
- 42 
-
3 tens and 3 ores 
= 33 
2 tens and 9 ones = 29 
one ten and 8 ones : 18 
The teacher can ask 
2 tens and no ones : 20 
3 tens and no ones : 30 
and 40: How many tens and ones? 
= 4 tens and ••••••• 
30 = 3 tens and no ones. 
After that we will teach to add and subtract with zero. 
10 
'-2 
12 
20 
"1 
23 
30 
'-.lt 
34 
40 
"'.2 
45 
~ddition and Subtraction with 2 digits in non-carrying and 
~on-borrowing situations. 
12 ... 14 : 26 13 + 15 : 28 14 + 15 : 29 
12 13 14 
+l:!t +.!2 +!2. 
26 28 29 
13 + 16 
= 
29 24 .. 31 
= 45 
13 24 
H6 +..ll 
29 45 
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In these additions, the most important thing to be 
careful with is to see that the symbols are written in with 
correct place values, If a child writes 12 or 12 the 
+ 14 U.4 
teacher must check the individual pupil ana-will-snow the 
mistake to the whole class. 
12 ... 9 = 21 14 .. 8 = 22 
12 .~ ... 9 
~ ~ 
21 .. 8 • 29 32 + 8 - 40 
21 32 
... 8 ... 8 
~ Tj:O 
19 - 8 • 11 27 
- 6 - 21 
19 27 
- 8 - 6 
IT '2I 
3.5 - 8 = 27 22 - 9 = 13 
3.5 22 
- 8 - 9 ~ ll 
42 - 9 = 33 .51 - 8 = 43 
42 .51 
- 9 - 8 
33 Ii3 
28 - 14 - 14 32 - 21 • 11 26 - 13 = 
28 32 26 
-fit -21 -.u 11 13 
13 
4.5 - 30 : 1.5 40 - 30 = 10 55 - 2.5 • 30 
4.5 40 55 
-30 
'ii' ~JQ iO -£2. 'V) 
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Problems on the above will be given to the children 
too. 
Comments:- In my opinion I would like the curriculum to stay 
within the addition and subtraction of 2 digits. While the 
teaching of the place value would be heavily emphasized. 
Multiplication and division, fractions and puzzle like 
problems 
Fractions; i and i 
These fractional concepts are not too difficult ror 
children to grasp and to make use of. Work with fractions 
should also proceed from the concrete to the abstract. As 
~ matter of fact, except for work with the top level of the 
~lass will probably be done with concrete materials. 
We should help the children to understand that i i~ 
~ne of two equal parts of an object, and that there are two 
balves in any whole object. 
We should help the children to understand that i is 
~ne of rour equal parts or an object. 
Children should be led to see comparison or size in l 
~nd i, and recognize that i is larger than i. 
~ whole is made into 2 equal parts to get ? !. 
b i make 1 whole. 
whole is made into 4 equal parts 
4 i make 1 whole. 
b i and 4 -i will be shown tocether in order that the child 
bees that i is l or '· 
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Practical demonstration of a real apple or block will be 
shown. 
A banana can be cut into 2 halves. 
An orange and things which are within the easy reach of the 
children. 
Reproduction:-
{1) Folding ppper into halves and quarters. 
{2) A paper into halves and quarters. 
{3) Coloring one half or one quarter of a circle 
or square. 
{4) Coloring one half of a given number of items in 
a row. 
In fractions the children must be able to identify and 
reproduce them. 
Games: t of the class is on the other side. 
i of the class is on the other side. 
Measurement: 
1. Linear 
inch 
foot 
Quantity: 
use of foot rule for simple measurements 
There are 12 inches in a foot. 
l dozen 12 
l pair with different illustrations {on the next page) 
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One pair of slippers 
One pair of bullocks 
One pair of glasses 
One pair of tusks 
Money: Recognition 
1 pya 
5 pyas 
10 pyas 
25 pyas l. of a kyat 4 
50 pyas t of a kyat 
100 pyas 1 kyat 
The.'cihildren must be helped to develop an awareness 
and understanding of the relative value or buying power of 
various money. For instance a packet of' peanuts is 5 pya, 
one banana is 5 pya and so on. Different value of money will 
be taught too. 
[not that there 
5, 10 pya bits 
4, 25 pya bits 
2, 50 pya bits 
This book is 1 
get this book. 
Time:-
Clock 
One 10 pya bit is equal to 2 5 pya bits. 
are 2, 5 pya bits in a 10 pya biQ 
are equal to t a kyat. 
are liqaal to 1 kyat. 
are equal to 1 kyat. 
kyat worth. If you give 1 kyat note, you will 
Hour and t hour 
Identification What time is it now. 
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Reproduction 
Show me what the clock looks like when it says 
6 o'clock. 
9 o'clock. 
11 o'clock. 
Calendar:-
7 days of a week. 
12 months of a year. 
Learn to read dates. 
To recognize the full moon and the new moon of the 
Burmese Calendar. 
Days of the month 
30 days in this month 
30 days is 3 tens 
3 times of t.Q~.qays 
Find how many numbers 
on this month and tens. 
5, 
10, 
l-5, 
20, 
25 
30 
of 5 and including 5 you see 
The children to practice 
the numbers informally. 
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Part V 
Tests 
{a) Suggested Readiness Test to be given Before Teaching 
Simple Addition and Subtraction Tests, 
{b) Achievement Test to be given towards the end of the year 
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Suggested Readiness Test to be given before Teaching 
Simple Addition and Subtraction Facts 
This test has been constructed with the idea that it 
would serve first as an instrument that would help determine 
whether or not the youngsters in a given class or group are 
ready to tackle the learning of simple addition and subtrac-
tion facts. 
As a basis of the test, those objectives and findings 
1 
set forth by Rosenquist in her book and also, by Brueckner 
and Grossnickle,~ave been kept in mind. 
The test is divided into two parts; one is an individua 
test which can be worked into the program while other childre 
are doing independent work. 
The second part of the test is a group test which may 
or may not be given at one sitting. For the purpose of this 
test, all addition and subtraction facts with sum and minu-
ends up to ten have been considered as being the simple addi-
tion and subtraction facts. 
The intention in constructing this test has been to 
include enough itmes so that there will be a fair sampling of 
each of the abilities tested. 
The directions are fairly adequate for most children. 
Some items that deal with the new unit vf work to be learned 
1Lucy L. Rosenquist, Young Children Learn to Use 
Arithmetic, Ginn and Company, Boston, 1949. 
2Brueckner and Grossnickle. Makin£ Arithmetic Meaningf~ 
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have been included in the· test to find out what children 
already have an understanding of the new work and, therefore, 
will need less time on the preliminaries. 
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Directions For Administering the Test 
Part I 
(Individual) 
Materials needed for the test;-
1. Plain paper and pencil. 
2. Marbles (not more than ten) for counting. 
If the child forgets to write or how to write his or her name 
the teacher will help. 
Test items:-
1. Let me see if you can write the numbers up to nine. 
2. Can you write and show me what number comes after 
4? 6? 8? 
3. I would like to hear how far you can count. 
4. Here are marbles. Can you, count how many there 
are altogether? 
5. Show me what three marbles look like. 
6. Can you show me how many groups of five you can 
make with these? (present 10 marbles). 
7. Can you show me how many groups of three you can 
make with these? (present 9 marbles). 
Beeton University 
School of Education 
Library 
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Part II 
(Group Test) 
Materials needed for test:-
1. Pencils and crayons 
2. Copy of test for each child 
Test items:-
Test A and Test B. (To be given separately. Test A 
first) 
Test A. 
1. Color 4 balloons red. 
2. Circle 5 drums. 
3. Circle 7 trees. 
4. Count and write the number of stars. 
Test B. 
1. Color 7 pots red. 
2. Circle 3 planes. 
3. Color 5 umbrellas blue. 
4. Count and write the number of candles. 
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1 Test A. 1 03 
2 
~-~~~\\ 
3 
4 
00000000000 
Test B. 
t 
ooooooou 
·r???? 
3~?tf~~~, 
4 
' I • 
1 04 
Achievement Test 
Administration:-
Time allotment 29 minutes. 
Arithmetic Reasoning A 11 mins. 
B 
Arithmetic Fundamentals 
Materials required:-
For each pupil-
(1) Test booklet 
(2) Pencil and eraser 
Directions: Test A 1. 
7 mins. 
C 6 mins. 
D 5 mins. 
For each child. 
This is a game. 
unless you a~e told. 
Do not turn to the other page 
count the pictures and match with the number on 
the other aide. 
Test A 2 
Match the number on this side to the words on 
the other side. 
Test A 3 
Write down the number in front of the pictures. 
Test A 4 
Underline one of the them that seems to be 
correct. 
·1 05 
Test B 
Write the total number in the box. 
Test C 
Look at these problems. You are to add the num-
bers each time and write your answer under them. 
Test D 
Look at these problems. You are to subtract, or 
take away, in each problem and write your answer under it. 
106 
DIRECTIONS:- Listen to the directions as I read them, Then 
do what I tell you to do, 
Sample 
I 
--' 
A~~~~ 
B I 0 C) 
----.,. 
' 
' ~ @ ~ ' ' I e ~ (!:!) I 
! 
1 
2 r-~--~-~ --$> ~ 
I$ ~ $ $ i 
. ··-· --·-··-·----~------ ·------' 
3 r-~L~ 
Test A. l. 
' I 
Diagnostic Test 
I , 
I 3 I I I ______ J 
---~-· 
7 
6 
4 
1 0 7 
DIRECTIONS:- Listen to the directions as I read them. Then 
Samples 
4. 
5. 
6. 
8. 
9. 
do what I tell you to do. 
Test A. 2. Diagnostic Notes 
i TWO ! 
' I I l 
FOUR 
FIVE 
3 
TEN 
8 
I NINE 
6 
EIGHT 
4 THREE 
9 j 
SEVEN I 
5 ' ~I SIX I 
1 08 l 
DIRECTIONS:- On this page are a few problems. Listen while 
10. 
11. 
12. 
13. 
16. 
17. 
18. 
19. 
20. 
I read them to you. 
Test A. 3. 
There are 
There are 
Write the numbers that are 
1 ___ __.) ___ ~567 ___ 910. 
Draw a circle around the larger no. in 
CJ ( 14) I 21 I ~ ( 15) 
Diagnostic Notes 
each box. 
r---35 ~ 
I 27 I L-~-~ 
Write the number that means the same as each word. 
Six 
• 
Ten • 
Twenty one • 
Fifty 
• 
Write the numbers that are left out. 
10 20 40 70 80 90 100. 
- -- -
1 0!) 
DIRECTIONS:- Listen to the directions as I read them. Then 
do what I tell you do do. 
Test A. 4. Diagnostic Notes 
Draw a line under the right answer. 
21. 5 pyas are the same as 1 nga pya sa 
1 ta Hmat sa 
1 Nga Hmu sa 
22. 10 pyas are the same as 1 Ta Hmat Sa 
1 Se Pya Sa 
1 Nga Hum Sa 
23. 1 Kyat is the same as pya ta yar 
pya nga se 
pya a seit 
The time is o'clock. 
-----
The time is ___ o'clock. 
11 0 
~ 1 1 
DIRECTIONS:- Listen to the directions as I read them. Then 
do what I tell you to do. 
Test B Diagnostic Notes 
Write the sum of the No. in the box. 
8 cats ~ 2 books 5 cats 5 books books '-
7 rulers [-:=-] 10 bags r bags I 5 rulers ' 
5 pyas I I 1 pear pear J 2 pyas pyas I 
2 cows GJ 10 pyas I 5 COWS 6 pyas pyas 3 cows J 
i ! ' 5 stars I 7 dogs I 2 stars 
I 
4 dogs I 
2 stars stars I 2 dogs dogs _j 
I boys i 
--·-·-··-- -· --
8 boys 10 balls 
5 boys 4 balls 
2 balls balls 
5 girls i 12 rats ! rats I 2 girls I 2 girls girls 
! 
5 pencils I pencils 
1 1 2 
DIRECTIONS:- Look at these problems. You are to add the 
numbers each time and write your answers under 
them. 
Test c. Diagnostic Notes 
1. 2 2. 3 3. 1 4. 5 5. 4 
+]: +.l +!!: +2 +!I: 
6. 3 7. 6 8. 9 9. 4 10. 1 
+.Q +g +Q +g +1 
1. 5 12. 8 13. 
+1 14. 8 15. 3 +O +g H +.2 
6. 7 17. 3 18. 0 19. 7 20. 9 
+]: +6 +l +g +.l 
1. 13 22. 6 23. 25 24. 15 25. 28 
.±2 +17 +..lQ. +.llt +..u 
No. of right 
____ Score 
113 
DIRECTIONS:- Look at these problems. You are to subtract 
or take away, in each problem and write your 
an'8Wer under it. 
Test D Diagnostic Notes 
1. 2 2~. 3 3. 9 4. 6 5. 7 
.::1 -2 .:.Q .=2 -1 
6. 6 7. 4 8. 4 9. 8 10. 9 
.:!1 -2 .:!1 .::..1 -6 
-
1. 7 12. 2 13. 8 14. 9 15. 9 
-5 -2 ::.2 .::..1 -2 
6. 18 17. 48 18. 35 19. 47 20. 45 
-~ -~ -.lQ -~ -E 
No. right. ___ _ 
____ Score 
1. 
2, 
3. 
4, 
'· 
6. 
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